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Editorial 


sponsored by 1 1 local dubs. Any mem- 
ber of any of these clubs can become a 
member of the BCMA for only $20 per 
year. The site is open every day, seven 


fly contest that is loads of fun. The vari- 
ations are endless: using a string-mount- 
ed whiffle ball to snag ribbons posted 
near the ground; attempting to cut crepe 
or toilet paper dropped 
from on high; racing an 
electric glider across a 
timed speed course; land- 
ing on a simulated carrier 
deck; maximizing the 
number of spins after 
going dead-stick; knock- 
ing out balloons in a 
circuit around the field; 
the list goes on and on. 
We are compiling a list of 
fun-fly events for publica- 
tion (with attribution) and 
would like to hear from 
clubs and individuals who 
have novel approaches to 
R/C fun at the field. If 
you'd like to have a 
chance to see your ideas 
published in Model 
Airplane News, please 
send your photos, draw- 
ings and ideas to Debra 
Sharp's attention, care 
of Air Age, 251 Danbury 
Rd„ Wilton, Connecticut 
069897; or fax her at 


F lying site acquisition and preserva- 
tion is a key issue faced by modelers, 
and one dear to our hearts. As suburban 
development consumes more and more 
land adjacent to existing 
R/C flying sites, there is 
an ever-growing pressure 
to close down such sites 
because of noise and safe- 
ty concerns. Occasionally, 
a novel approach to this 
challenge emerges — one 
that is so successful it 
warrants publication. Joe 
Beshar, AMA District 2 
VP, has developed a con- 
cept for acquiring and 
maintaining R/C flying 
fields that shows interest- 
ing promise. 

Over a period of years, 

Joe has enlisted the sup- 
port of local government 
authorities in the develop- 
ment of an R/C flying 
facility known as the 
Bergen County Model 
Airdrome (BCMA). The 
Airdrome, shown in the 
photos, is in New Jersey 
only a few miles from 
the George Washington 
Bridge. The site is next to 
a recreational park in a 
densely occupied subur- 
ban area where flying 
fields are tough to come 
by. The BCMA includes a 
paved runway and parallel grass runway, 
a graded parking lot, a dock for float- fly- 
ing on the adjacent waterway, a couple of 
acres of well-cut grass, and a large sun 
roof and shelter with a separate, weather- 
proof frequency-control room. By 
anybody's standards, this is an elegant 
flying site. 

Much of the site was constructed at 
county expense, which is a testament to 
the interest a local parks department may 
legitimately take in an R/C Hying facility. 
Also notable is that the BCMA is co- 


The Bergen County Model Airdrome has a 259-foot paved runway and parallel 
grass strip— not to mention a nearby dock for float flying. 


The transmitter impound area is at the center of the extended sheltered pit area. 
The building structure was built entirety with donations of materials and money 
from the 11 involved ctubs. 


SCRATCH-BUILDING 
BONANZA 

Take a careful look at the 
Plans Directory published in this issue; 
your next scratch-building project may 
be waiting for you there! The Directory 
includes over 380 of the best plans pub- 
lished in Model Airplane News over 
more than 30 years. A special six-page 
section by aviation authority Jim 
Newman highlights optimal designs for 
a variety of essential control mecha- 
nisms. Scratch-builders with PCs: see 
Dave Garwood's survey of 32 modeling 
design programs for your IBM compati- 
ble or Macintosh. ■ 


days a week, and is one of the most pro- 
fessionally la id -out Fve seen. The story 
behind this unusual and helpful case 
study in flying-site acquisition will be 
published in a future article. Perhaps 
modelers in your area, too, can use the 
techniques pioneered by Joe to enlist the 
aid of local government. Stay tuned. 


FUN FIRST 

Speaking of dub fields, nothing drives 
up enthusiasm at a local R/C meet like a 
well-organized, competitive, sport fun- 
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(Model parts not included.) 

SHERLINE TOOLS ARE THE BEST BUY 
EVER COMPARED TO THE PAST! 

In the late 1950’s, table top machining was 
introduced to the world with the first Unimat 
Lathe. Thousands were sold at the unbeliev- 
able price of $99.50. At trade shows, people 
still mention what a great deal that was while 
complaining about today’s high prices. 

The truth is, SHERLINE tools are by far a 
better bargain for the dollar than that origi- 
nal lathe when compared to the rate of infla- 
tion. That $99.50 lathe would sell for over 
$750.00 in 1994 dollars, yet SHERLINE’s 
Model 4000AD Lathe Package is just $460.00! 

DESIGNED AND BUILT TO 

STAND THE TEST OF TIME 

While some may complain that things aren’t 
as well built now as they were back in the 
“good old days”, the SHERLINE Lathe is a 
far superior tool to the first brands offered. It 
may not come in a fancy wooden box, but 
the machine that you get now is much 
improved. With their introduction in 1970, 
SHERLINE tools set the standard for 
quality, rigidity and accuracy, and they have 
been fine-tuned and improved over the past 
24 years until they are incredibly versatile and 
accurate for their size and price. SHERLINE 
has over a million dollars invested in state-of- 
the-art computer controlled machines to pro- 
duce the SHERLINE miniature machine tool 
line, which has not only improved quality but 
lowered costs as well. If you are ever in the 
San Marcos, California area, we invite you to 
stop by the factory and see for yourself how 
SHERLINE tools are made. 

EXTENSIVE ACCESSORY LINE 

The list of available accessories has increased 
over the years as well, further increasing the 
utility of our tools. And accessories designed 
for today’s tools will still work on a 20-year 
old SHERLINE tool. A good design never 


4-Jaw Chuck 
P/N 1044 - $75.00 


Allen T Driver 
P/N 3020 -$5.00 


goes out of style, and SHERLINE tools prove 
this. SHERLINE has, in fact, been the first to 
offer many sophisticated machine shop acces- 
sories like a Milling Machine, Flycutters and 
Boring Heads to the miniature machine tool 
market. Plus, our illustrated and well written 
instructions are the best available in the in- 
dustry. SHERLINE’s owner, Joe Martin, is 
a hobbyist, toolmaker and machinist himself, 
so he thoroughly understands the needs of his 
customers. 

WORLD WIDE AVAILABILITY 

Now SHERLINE tools are sold just about 
everywhere. Their quality and value are rec- 
ognized world wide. To satisfy these markets, 
they are offered in both metric and inch ver- 
sions with electronics adapted to suit any 
world-wide electrical power availability, au- 
tomatically. Just plug in and start machining! 

So that’s how it’s done ... good design, mod- 
ern manufacturing techniques and steadily in- 
creasing production volume. If you want to 
take a trip back in time to when things were 
really a good deal, you don’t need a time ma- 
chine, just a SHERLINE catalog. Call or write 
for one today, and find one of the best tool 
bargains since the introduction of miniature 
machine tools 35 years ago. 


SHERLINE 

PRODUCTS 

INCORPORATED 1974 

1 70 Navajo Street 
San Marcos, CA 92069-2593 
International: 619/744-3674 
Fax: 619/744-1574 

Toll Free usa: 800/541-0735 
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ONE WEEK TO 

SOLO 



The most successful R/C Flight 
Training Course in the World 
is now available on Video. 


THE LEADER. Dave Scott, with 
more that 5000 hours of profes- 
sional instruction, has trained over 
500 beginners and has used his 
experience to develop this video 
and a school, both with unsur- 
passed success. 

INNOVATION. Unique methods 
are integrated into a complete 
training program specifically 
designed for you to achieve solo in 
the shortest time. 

USEFULNESS. Our procedures 
apply to everyone and can be 
practiced at home, ensuring early 
success and fun at the field. 

CONFIDENCE. Start each flight 
with clear objectives while know- 
ing our techniques will eliminate 
common mishaps, 

THE VIDEO. Professionally pro- 
duced, this pure flying two-hour 
video uses revolutionary tech- 
niques on the screen to emphasize 
the reaction of the plan to specific 
stick movements, 

RESULTS. Nearly 100% of the 
pilots trained using this program 
achieve over 30 solo landings and 
takeoffs in only 5 days and are pre- 
pared to fly at home with confi- 
dence. 


SPECIAL PRICE: 
$34.95 -i- $4 S&H 

1ST U.S. R/C 
FLIGHT SCHOOL 

P.0. BOX 594 
SHAWANO, Wl 54166 


5-DAY 

FLIGHT SCHOOL COURSE 
INFO PACK $3.00 
OR CALL (715) 524-2985 


Airwaves 


WRITE TO US! We welcome your comments and suggestions Letters should be addressed to Airwaves.' Model Airplane News, 
251 Danbury Road, Wilton. CT 06897, Letters may be edited for clarity and brevity. We regret that, owing to the tremendous 
numbers of fetters we receive, we cannot respond to every one. 


ERRATA 

In the “Society of Antique Modelers” 
article tn the November ’94 issue, we 
incorrectly reported that Mrs. Bob 
Dodds was die secretary of that group. 
Bob Dodds, who was the former 
secretary, passed away last December. 
The new SAM secretary is Larry 
Clark, Box 528, Lucerne Valley, CA 
92326. We apologize for any 
inconvenience this may have caused. 



Russ Pribanic shows off his Diamond 
Dust fun-fly airplane at the KRC Electric 
Fty. ft incorporates fun-fty-competition 
technology, as shown by its carbon-fiber 
leading edge and spars and its few 
widely spaced ribs. At the ’94 KRC 
Electric Fty f it was clocked at lOImph. ft 
was powered by an Astro Flight FAt 5-turn 
05 motor spinning a Graupner 7x7 fixed 
prop on eight 1400m Ah celts . The plane , 
which is not supplied with this power 
system r is manufactured by Gilbert 
Aircraft; (616) 772-1832. 


FLYING HERSHiY BAR? 

After reading October’s issue of 
Model Airplane News' Field & Bench 
review of the Sig Fazcr by Jim 
Simpson, I felt 1 had to reply to his 
comments directed toward “pure 
competition fun- fly*' airplane designs 
(1 am not commenting on the Sig 
product, which is a sport fun-fly 
design, or his review of the Sig 
product). 1 hope that his opening 
comments* which I considered 
somewhat negative, were made more 
in jest than seriousness. I have never 
met Mr. Simpson on the competition 
fun-fly circuit, and I am not sure that 
Mr, Simpson understands the 
difference between sport fun flys and 
the competition fun flys sponsored by 


the NCFFA (National Competition 
Fun Fly Association). 

NCFFA events arc not concerned 
with aircraft appearance or taxiing 
ability; they are geared to maximum 
performance and speed of execution 
and completion. An example would be 
“roops.” This event requires a takeoff 
that starts the clock; the aircraft must 
then do one roll and one loop to 
complete a roop. The number of roops 
completed is usually five, followed 
by a touchdown. The touchdown 
completes the event and stops the 
clock. An average time to complete 
this event is 12 seconds. Performance 
such as this requires a highly 
special i zed airframe. Current 
champions use carbon fiber to 
strengthen critical areas. The single 
large wheel aids in fast, hard landings 
that would destroy a conventional 
geared aircraft. 

As a four-time national fun-fly 
winner and a contributor to the 
development of competition fun 
flying. I feel it necessary to address 
Mr. Simpson’s comments. The current 
airplanes arc designed for maximum 
performance and durability for the 
events flown. Each task is a timed 
maneuver from aircraft start to aircraft 
finish (touchdown). Competition fun- 
fly airplanes are not designed for 
cosmetic beauty or high-speed flight. 
They do excel in the close-in, radical 
maneuverability that the events 
require. In the hands of skilled pilots, 
they do not act like "‘drunk ducks,” 
nor do they “flip and flop” through the 
maneuvers. These airplanes have been 
evolving from the early Sweet Stiks 
and Miss Marthas, through profile 
fuselages, to the designs seen at major 
competition fun-fly events today. 

If you like low and slow and highly 
maneuverable aircraft, then thank the 
competition fun-fly class for 
promoting that aspect of modeling. I 
can not understand how the last 10 
years of development of this type of 
flying has set modeling back 30 years, 
as suggested by Mr. Simpson. We feel 
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that it has advanced all modeling as it 
has developed. The next time you need a 
light, powerful muffler and reach for a 
mousse-can muffler, thank competition 
fun-fly design. If you use carbon fiber or 
fiberglass/carbon tube, again, it is the 
competition fun-fly design that has made 
it widespread. 

At a time when modeling is losing 
participants, it is unfortunate to see a 
fellow modeler criticize other types of 
flying as less important than one 
personally enjoyed. If we all flew the 
same things we did 30 years ago, what 
would I be flying today? Competition 
has always benefited all aspects of 
modeling. I would not be a four-time 
competition fun-fly winner without the 
help and support of my friends and 
competitors. 

JERRY L. SMITH 
Paducah. KY 

Jerry, thank you for your comments. We 
at Model Airplane News clearly 
understand the opening of Jim 
Simpson's article to have been written in 
jest and with the intention of 
entertaining the reader with a bit of 
humor. Jim's comments mirror our own 
feelings: "Of course , my opening 
comments were in jest. Unfortunately. I 
can not claim original authorship for 
any of them. Some of these comments we 
hear in the pit area, and some we have 
seen written elsewhere. These same 
comments were heard 30 to 40 years 
ago about other types of airplanes . 
which subsequently have come into 
prominence." 

None of us had the intention to offend, 
and as the picture above shows, applied 
technology from the fun-fly-competition 
world continues to influence modeling at 
large. 

For more information about the 
NCFFA, contact secretaryltreasurer 
Tom Holmes. Jervey Rd., Greenville. SC 
29609; (803) 233-1912. TA 

( Continued on page 163) 
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We Won’t Be Undersold! 


Save on Radios 


Futaba 6NFK 



Only $184.99 


Futaba 4NBF 



Only $134.99 


Futaba 

2NBR $56.99 
4NBL $115.99 
7UAFS $344.99 
7UAPS $424.99 


JR -XF 622 



Only $269.99 


^ FTeeShipping ^ 
I This Month I 
| on all | 

- Thunder Tiger . 
S and JR I 


S-148 SPECIAL 


4 for S5I.99 
8 for $99.99 


Special Savings!!! 


Futaba Accessories 


6NFK Transmtr 
127 DF 7 Ch Rcc 
FM Crystals 
FM Dual Conv 
AM Crystals 72 
AM Crystals 27/75 
Aileron Ext 
AECI3Y Harness 
NT-8JY Tx ball 
NT-4 Rx bat 
Trainer Cord 


4899 
87 99 

18.99 

25.99 
1399 

999 
5. 99 
9.99 

37.99 

16.99 

13.99 


Futaba Servos 

SI48 Bulk 
SI48w/Hdwe 
S3001 /metal 
S3002/mini metal 
SI33Micro 
S3 302 1/4 
S5I0IBB 
S5I02 Micro BB 

59301 BB HT 

59302 BB SHT 


13.99 

15.99 

21.99 
44 99 

29.99 

44.99 

31.99 

44.99 

44.99 

64.99 


Goldberg Glues 


Jet, Super, Slow 
2 oz $6.49 
Buy 3 or More & 
Save $ 50 ea 



for $17. 


Field Accessories and Tools 


Royal 

Power Panel 
Field Box 
Sealing Iron 
Heat Gun 


1899 

25.99 

11.99 
1399 


Royal 
Complete Field Kit I 
5 114.99 


Coverite 

21st Century Iron 28.99 

McDaniel NiStarters 
101/201 19.99/22.99 

Goldberg 

Super Tote 21.99 

Pro Tote 29.99 


Sullivan 

600/601 32.99/35.99 

Dy natron 52.99 


Glow Plug Specials 

Fox R/C Long 

6 for 12 99 or 12 for 17.99 
K&B R/C Long 
6 for 14.99 or 12 for 22.99 


Std Shipping only S4. 95!! 




CARLGOLDBERG 


Electra Dlx 
Mirage 550 
Falcon III 
Super Chipmnk 
Ultimate Bipe 
Extra 300 
Eagle2 
Freedom 20 
Sophist'd Lady 
Gentle Lady 
Eaglet 50 
Anniver Cub 
Tiger 2 (40) 
Tiger 2 (60) 
Sukhoi 


50.99 

61.99 

61.99 
108 99 

128.99 

123.99 
59 99 
4699 

31.99 

28.99 
4299 
66 99 

62.99 

99.99 

139.99 


Float Kit 37.99 

© THUNDER TIGER 

Champion 45L 149.99 

World Tmr 105.99 

Windstar 88.99 

Decathalon 178.99 


IP MIDWEST 

(M) PRODUCTS CO.. INC. 

Super Hots 91.99 

Malibu 61.99 

Aero-Star 40 68.99 

Aero-Star 60 1 16 99 

Hots II 79 99 

Mustang/Messerschmidtt 
and Zero 75.99 

Sukhoi 82.99 

Mustang 60 115.99 

Corsair 40 85.99 

Cherokee 40 96.99 

AT6/ExtraJ00 229.99 

U.S.AirCore^r j 

CoroStar II Call 

40 Trainer Call 

Classic Cub Call 

Colt 40 SLT Cal 

Barnstormer Call 

KnightHawk Call 


Coverings 


llltracote 

Ultracote 9 99 

UltracoteFIrscnt 12.99 
Utracote Plus 11.99 
Ultracote Pis Fir 13.99 
Coverite 

21st Cent Film 9.49 
21st Cent Neon 1 1 .49 
21st Cent Cloth 12.49 


Ultracote 
3 Roll Special 


Regularly $9.99 each 

Save $1. 00/Roll 
3 for $26.97 


Engines 
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Fox 


GP 10 ABC 
GP 15 ABC 
GP 25 ABC 
GP 40 ABC 
GP6I ABC 
PR025 ABC 
PR 036 ABC 
PRO40 ABC 
PR046 ABC 
PR06I ABC 


45.99 

48.99 

54.99 
5899 

93.99 
79 99 
84 99 
89 99 
92 99 

135 99 



Royal Signature 

28 ABC 63 99 

40 ABC 68 99 

46 ABC 74 99 


40 BB STD 

62 9$ 

40 BB DLX 

73 95 

45BB R/CRng 

81.95 

46 BB ABC 

89 95 

50 BBR/C 

92.95 

60 Eag!c4 

99 95 

74 R/C Rng 

124.95 

Futaba YS 120 



Retail ^ J Only 

1 $569 95 

369 991 

K&B 


20 R/C 

43.99 

28 R/C 

45 99 

40 RCw/mfl 

66 89 

61 R/C w/m 

82 89 


Add $4 95 S H & Ins up to 8# O/S pkgs mm $7 95 2nd day & Next Day available COD orders available only in continental 
USA only and add $5 95 COD fee Prices are cash prices (CC surchg 1 9%) Money Orders ship without delay Allow 14 days 
for personal checks to clear Due to advertising deadlines. & circumstances beyond our control, availability, specs & prices are 
subject to change All merchandise carries manufacturers warranty only Returns subject to restocking fee 


Wheels & Wings etc. 

7620 Lyndale Ave S, Minneapolis, MN 55423 

1 - 800 - 896-2582 

Orders Only Please !! 

For Information and other inquiries call: 

1 - 612 - 861-6261 


Name: 

Address _ 

City: 

Zip Code _ 
lltenrj 


_St_ 


Phone 


Order 

Form 


De scription 


CC_ 

Credit Card# 


_MO/Check_ 


Signature, 


_Exp_ 


Price 


Subtotal 

SatesTax 
Sh«ppmg_ 
TOTAL $_ 













Hints & Kinks 




Model Airplane /Lfeivs will give a free one -year subscription (or one-year renewal if you already subscribe) tor each idea used in ‘'Hints & Kinks. Send a rough 
sketch to Jim Newman c/o Model Airplane News. 251 Danbury Rd.. Wilton. CT 06897. BE SURE YOUR NAME AND ADDRESS ARE CLEARLY PRINTED ON EACH 
SKETCH. PHOTO AND NOTE YOU SUBMIT. Because of the number of ideas we receive ; we can t acknowledge each one. nor can we return unused material. 


COMPUTER EMBOSSING 

For a great embossed look, lay out instrument panels, 
etc., with a CAD or graphics program, then do dot- 
matrix printouts on self-adhesive, hardware-store, alu- 
minum-foil tape. This instrument panel (a) has a nice 
dot-screen finish. Remove circles to show the instru- 
ments (b), which were done on glossy paper with a 
LaserJet color printer. The beautiful embossed foot 
step (c) replicates the cast-alloy Fairchild 24 step, and 
(d) is a typical louvered engine panel, which can be 
cut out or filled in with black paint. Cross-hatched, or 
''quilted 1 ' interior panels are also possible. Note: don't 
remove tape from printer, as the ink contains a lubricant 
for the pins. Bob Charron t Lynn t MA 


MONEY-SAVING CONNECTORS 

These inexpensive blocks of electric connectors are 
from Radio Shack. Use them to connect electric motors 
(a), to clamp adjustable pushrods (b), or to make this 
unique adjustable aileron horn (c). The Vis-Inch (1.5mm) 
brass plate, arrowed, is soldered to the side of the con- 
nector. Many other uses are possible. 

Wee+Meng Lee, Singapore, Republic of Singapore 


HOMEMADE TAP 

Good for wing-bolt holes, this tap is made out of a V4-20 
steel screw. Grind the first inch (9mm) to a slight taper, 
then use a Dremel cutoff wheel to grind the slot in each 
side (arrowed). Finally, solder a 216-Inch (63mm) length of 
Va-inch-dia meter (3mm) music wire across the top as a 
T-handle. John Burneft, APO 


EASY NUT STARTER 

Jam a balsa stick partway into a nut; this allows you to 
reach down into almost inaccessible depths. For small 
nuts, reinforce the attachment with a little Blue Tack or 
modeling clay (arrowed). When the nut is started, just tug 
the stick free and continue tightening with a socket 
wre n c h . Peter Kraus, Windsor NS W t A us traiia 


CHEAP TRIM TAPES 

Stretch 2-inch-wide (50mm) masking tape between two 
stools, then spray it with your color choice of quality 
epoxy paint. After it has cured, lay the tape out on a sheet 
of glass, then cut it into the required widths. This tape 
bends around tight curves and doesn't fail off in the sun. 
Dave recommends an overcoat of clear epoxy after 
application. Dave Piatt t Palm Bay , FL 
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VACUUM-FORMING HAS been the method of choice used by most modelers to form plastic parts for their projects; unfor- 
tunately, it's a process that requires equipment not usually found in a modeler’s workshop. Vern Williams of Little Rock, 
AR, offers this simple method for forming plastic parts that’s almost like magic! Actually, it's better than magic, because it 
can be used to form cowls, cockpit canopies, windshields, cabin enclosures, hatch covers, or almost any part that will fit 
inside a plastic soft-drink bottle. The photos show the way. 


I The hardest part of the 
process is making a form 
for the part. When you make 
the form , allow for the thick- 
ness of the plastic and leave 
a tittle trim room alt around. 
The form can he made of 
balsa, hardwood f plaster of 
Paris , or what have you. 
There must be a V*-inch hole 
in the form's center in which 
a 12- inch -long dowel can be 
inserted to use as a handle. 
The form shown wilt make a 
cowl for a Mister Mulligan. 


4 Move the heat gun to the neck end of the form , and shrink the 
bottle against the bottom of the form. Again T turn the bottle 
with the handle. The shrinking takes very tittie time — less than a 
minute. 


2 m Cut the bottom ^ '■ 

■ off the bottle 7 gfc 

insert the form t Bp 

and snug it down 

against the neck of 

the bottle so that (ter/ 

the dowel handle 

sticks out of the 

mouth , A two -liter j j. ' 

bottle is shown, ^ JM 
but the size of the 5 

form should die- 

fate the size of the ' * ^ 

bottle . A clearance 

of U to J 4 inch between the part and the bottle is about right. 


5 Trim the bottle away from the widest part of the form , and 
use the dowel handle to push the form out of the part . After 
the form has been removed, the part can be trimmed to final 
shape. Oddly shaped parts can be formed in the same way using 
blocks of wood to take up the extra space in the bottle. 


Start to form the part by applying beat from a beat gun to the sec- 
Hon of the form that's away from the neck of the bottle . The beat 


How TO: 


wilt shrink the bottle down against the form; this witt prevent the lorn 
from slipping out of the bottle . Work around the form , and shrink the 
bottle down against the sides of the form while you turn the bottle with 
the dowel handle. 


6 The finished part will show alt the defects of the form , so a 
nice, smooth finish on the form works best. The formed parts 
can he painted on the inside for that perfect vl deep ,f finish. 
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ADVERTISEMENT 


AstroFlight News 

Astro Dominates APB A Electric Nationals 


June 26, Tacoma Washington 

T eam Astro Cobalt Racing Motors dominated the third 
Annual APBA Electric Boat Nationals held in Tacoma, 
Washington on June 26. Seven out of eight first place 
trophies were won by Astro powered boats. Astro's new 
SUPER-HOT FOUR-TURN marine motors powered a 
number of winners. These two new motors deliver peak 
horsepower at 25,000 RPM. They are now available as 
Model #306 (05-size for 7 and 8 cells) and Model #326 (25- 
size for 12 cells). 


EVENT 

PLACE 

DRIVER 

BOAT 

MOTOR 

1/16 Scale Unlimited 

1st 

Bob Welch 

DPI American Dream 

Astro # 306 

7-Cell Open Hydro 

1st 

Bob Welch 

DPI American Dream 

Astro #306 

7-Cell Open Hydro 

3rd 

Jeff Vasquez 

Electrolite 

Astro #306 

12-Cell Open Mono 

1st 

Greg Schweers 

Black Diamond 

Astro # 305 

12-Cell Open Mono 

2nd 

Mark Walburn 

Graupner Monster V 

Astro #305 

12-Cell Open Hydro 

1st 

Jeff Vasquez 

Jeffs Rigger 

Astro #325 

12-Cell Open Hydro 

3rd 

Mark Yordy 

Fas toy's Rigger 

Astro #325 

12-Cell Sport Hydro 

1st 

Bruce Mooring 

D.F . Oberto 

Astro #325 

12-Cell Sport Hydro 

3rd 

Ross Hatte 

Hatte Custom 

Astro #325 

12-Cell Open Tunnel 

1st 

David Carriker 

Schweers Tunnel 

Astro #305 

12-Cell Open Tunnel 

2nd 

John Starks 

Stark's PMP Tunnel 

Astro #325 

12-Cell Open Tunnel 

3rd 

Paul Dunlap 

DPI Tunnel 

Astro #325 

Anything Goes 

1st 

Jeff Vasquez 

Jeff's Rigger 

Astro #325 

Anything Goes 

2nd 

Ray Hernandez 

MRP Fountain 

Astro #340 

Anything Goes 

3rd 

Randy Naylor 

Blew By You 

Astro #325 



Bob and Suzanne Boucher enjoying the action 
at the APBAJDP1 Leisure Sports Nationals. 

New Super-Hot FIVE TURN 
Competition Airplane Motors 

A stro reveals its new Five Turn Competitior 
l series of Cobalt airplane motors. These 
motors have been totally redesigned for 
maximum power at minimum weight . The iro 
field ring that houses the Cobalt magnets has 
been eliptically machined to remove as much 
weight as possible without sacrificing any 
magnetic field strength. The machined 
aluminum endbells have a new open design fo 
maximum air-cooling and minimum weight. 
New silver LAY-DOWN brushes can safely 
handle up to 75 amps current draw without 
sparking and brush life has been greatly 
increased. 

These new Astro Elliptical Motors will fly 
rings around the competition! 



FASTEST R/C Car in the WORLD... 105.6 MPH! 


June 12, Sunnyvale, CA . 

r Jhe R/C Land Speed Record was 
shattered at the first NCDA Top Fuel Invita- 
tional drag race held on June 12 at the NCDA 
Speedway in Sunnyvale, CA. Georg Esterer's 
history-making Astro Top Fuel II powered 
Lightz-ProtoForm dragster became the first 
wheel-driven R/C car to officially exceed the 
100 MPH speed barrier. 


George fired his specially-built "Attempt- 1" 
down the 300-foot course and through the dual- 
backup photocell speed traps at an amazing 
105.6 MPH (105.5 backup)! 

In the Drag Racing competition, Sylvester 
Grisby's Astro-powered ” Fireman " captured the 
Top Fuel title, and Mike Ogle took top Honors 
in Top Fuel Unlimited and Low E.T.( 1.84) with 
his Astro-powered dragster. 


COMING SOON: 

• The "Electric Motor Hand- 
book" by Bob Boucher... 

This all-new book tells you the Why, What, and 
How of Electric motor theory and practice. This 
book reveals the secrets of motor building and 
tells you how to get the most from your motors. 
The Handbook topics covered include: calculating 
speed and torque, determining motor constants, 
timing for sparkless commutation, propeller 
selection, and gearing. Mechanical drawings and 
performance curves for all Astro Motors are 
included. A MUST for the hi-tech racer! 

• New Digital Speed Controls 

Astro has joined the digital revolution, and will 
soon release its first electronic speed controls 
incorporating its new proprietary Astro 2001 
computer chip. These new high-rate controls will 
be smaller in size and lighter in weight, have 
higher efficiency, and will be more affordable 
than any other digital speed controls now on the 
market. 


Georg Esterer's 
Astro Powered 
"Attempt 1" 





For more information, see your hobby dealer or call AstroFlight directly at (310) 821-6242. 


Astro Flight, Inc. • 13311 Beach Axe., Marina Del Rey, CA 90292 










Air Scoop 




EX cJ^EuUJhA 

G lobal Hobby Distributors has just updated its 
very popular trainer — the Right Flyer 40T. The 
most noticeable change is the plane’s striking, 
highly visible color scheme — an obvious benefit, 
especially to novices. In addition, Global has 
revised the Right Flyer's instruction manual so it's 
even easier to understand. This should help to fur- 
ther reduce the already short building time. 1 stilt 
receive complaints that manufacturers aren't doing 
enough to make the hobby more accessible to the 
masses; well, with this kit, Global really makes get- 
ting into fi/C flying about as simple as it can be. 

For more information on products, contact 
Global Hobby Distributors, 18480 Bandilier Circle, 
Fountain Valley, CA 92728-861 Ql (800) 346-6543. 


and the ever- 
vigilant, very 
territorial, giant 
eagles endemic to 
this region, Peter 
Garoni and his 
Australian team 
recently estab- 
lished a new, 
nonstop, radio- 
controlled flight 
record of 493 
kilometers 
(306,4 miles), 

Peter designed three Identical models, each weighing 6.5 pounds and with 7-fbot wingspans. The record-breaking 
model used a Hitec Prism 7 FM computer radio with Hitec’s HS-80 microservos. Backup models used Focus 6 FM 
radios and HS-80 servos. All three were powered by O.S. Max .46SF engines that were converted to diesel and were 
swinging 14x8 props at 4,800rpm. The equipment performed flawlessly during the east to west flight from Balladonla 
to Border Village (no worries, mate). Congratulations to Pete and his teammates. 


Peter 


members of the Westernport Model 
Aeroplane Glut. Photo taken during trial 
flights , 


B/C bandits! Actually, the 
goggles were necessary 
protection against the U 0utback r> wind 
during the S^A-hour, nonstop flight . 


The Success 
of a Star 


T his Star Duster 40 is the latest kit to join Midwest’s 
Success Series. Designed by Mike McConville 
(pictured), this economical, low-wing 
sport/trainer features: jig-lock construc- 
tion and simple wing construction 
with pre-shaped and notched 
leading and trailing 
edges. This alFbalsa 
tail-dragger has a 
60-inch wingspan 
with 665 square inch- 
es of area. The weight 
is estimated at to 6 
pounds, and power 
recommendations are 
.32 to .50 2-stroke or 
.40 to .80 4-stroke. 

Available in January. 


New products or people behind the scenes; my sources have been put on alert to get the scoop! in this column, you'll find 
new things that will, at times , cause consternation, and telepathic insuits wilt probably be launched in my general direction! 
But who cares ? IPs you , the reader, who matters most! I spy for those who fly ! 


Hitec Gui< 
New Distance 

raving Australia's IS 

famous Nullabor Plain 


JANUARY 1995 IS 




AIR SCOOP 



A can-do Canopy Glue 

^\ oes ^ our cano Py e i ect durin 9 high-G maneuvers, 
L J suffer from ring-around-th e-canopy yellowing, or 
seem to be in constant need of defrosting, even with 
the blower on high? The answer? — Canopy Glue! 
This new product from the boys at Zap promises to 
be the best canopy adhesive you've ever used, or 
you get your money back! It's guaranteed to work 
perfectly every time. Pacer Technology (the many* 
facturer) claims that lab samples have proven this to 
be a superior canopy adhesive* It's even better than 
the old R056, which has been discontinued. Tests 
show Pacers Formula 560 Canopy Glue works on 
balsa, plywood, plastics, film coverings, fiberglass 
and any primed or painted surfaces, and it dries 
perfectly clear! Yes, the handy 2-ounce bottle does 
cost a little more, but if it truly solves age-old "modeler-stress" 
over canopy attachment, as promised by Pacer, then it's worth 
every cent. Actually, in the grand scheme of things, it may not 
cost you any more, because you'll probably notice a decrease 
in antacid expenditures. Canopy Glue (product no, PT-56) is 
now available at hobby wholesalers and retailers. 




I ’ve always found reading Hobby Lobby's catalogue 
to be one of my favorite modeling pastimes, espe- 
cially on a cold winter night. It never fails; their cata- 
logues are loaded with unique products. I've been 
reading them since 1969, and the latest one (pictured 
here) is the best yet. You can tell it has been written 
by modelers, not marke- 
teers, and that makes it HOBBY 

that much more enjoy- LOBBY 

able. Like me, I'm sure ■ilfOOl 

you'll wear the pages thin I 

by the bedside light Even 
if you're not considering a 
purchase, the Hobby 

Lobby catalogue is good wmmm - 
R/C hobby reading. To ____ / / , 

order one, call (615) 373- 
1444. Oh yeah, I almost 

forgot— IT'S FREE!! CATALOGUE 



FX35D LOADED WITH INNOVATIONS 


J ust listen to the innovative names ot the features found in Al/Robotics’ new 
digital FX35D speed controller. The Sequential- Arming-System™ allows you 
to turn on the receiver and servos to make adjustments and arm the motor — all 
from the same 0.1 -ounce, easy-to-mount mini-switch. On power-up, Throttle- 
Lock™ prevents the motor from pulsing, and a smart LED constantly displays 
the condition of the system. The In-Flight Charger™ {for non- B EC users) charges 
a small receiver battery pack in flight! The Power-Management-Shutdown™ cir- 
cuit extends flight times, and the Quick-Start™ throttle mode gives a fast response 
in the heat of competition. Add to all that the Adaptive Frame Tracking™^a super- 
smart, anti -glitch system that detects when someone turns on a transmitter on the frequency 
you’re using, and you’ve got one very advanced speed controller. But wait, there’s more! According to the manufac- 
turer, this is the only controller ever made that can survive with its output wires indefinitely shorted out. It’s 
designed for 6 to 20 cells (50 amps). For more Information, send an SASE to Ai/Robotics, P*0. Box 8207, Mission 
Hills, CA 91346. 
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Pilot Projects 


A LOOK AT WHAT OUR READERS ARE DOING 





SCRATCH-BUILT 
SKYRAIDER 

Charles Armand of 
Alexandria, LA. sent this 
photo of his large, 90-inch- 
span, scratch-built Al-H 
Sky raider. Featuring built- 
up construction and sheet- 
ed with vte- inch-thick balsa, the 1 9- pound raider is powered by a Quadra 42 that 
spins an 18x8-14 prop. Additional touches include Robart retracts and a bomb 
release. Charles painted his pride and joy using Randolph Aircraft butyrate dope. 


“KING”-SIZE SUKHOI 

John Aibano of Saddle Brook, NJ, reports that the King is 
still with us, and he digs aerobatics as much as jelly dough- 
nuts! Shown is Albano’s Carl Goldberg Sukhoi with an O.S. 
120 4-stroke: Coverite’s 21st Century fabric and paint: and, 
of course, ‘Tiny E. M John has been into R/C flying for about 

10 years and just can’t get 
enough: he especially 
loves aerobatics and says 
that his Sukhoi is “just the 
ticket.” Thank you, l hank 
you very much. 


Pictured are Norris Hilt (left) and David Young (right), both 
F-\5 crew chiefs in the USAF stationed at Kudens AFB in 
Okinawa, Japan, Norris and David are avid R/C fliers and 
are shown holding their modified, straight -wing. Great 
Planes Big Stik 60s, The "twin” planes are each powered by 
Saito 80s and are covered with Top Flite metallic MonoKoie, 
David also informs us that he‘s a Model Airplane News fan 
and especially enjoys Dave Patrick's "Aerobatics Made 
Easy” column. 


SEND IN YOUR 
SNAPSHOTS 

Model Airplane News is your magazine and. as 
always , we encourage reader participation. In 
“Pilot Projects , " we feature pictures from you— 
our readers. Both color slides and color prints are 
acceptable , 

Ail photos used in this section will be eligible 
for a grand prize of $500. to be awarded at the 
end of 1995. The winner will he chosen from ai ! 
entries published, so get a photo or two. plus a 
brief description, and send them inf 

Send those pictures to: Pitot Projects, Model 
Airplane News > 251 Danbury Rd Wilton. CT 
06897. 



FLEMING’S SUPER CUB 

This big, lA-scale Piper PA-18 Super Cub is the handiwork of 
Dean Fleming and his father, Percy. The Flemings, who live in 
Mincville, NY, say that the Cub is a modified version of a 
Balsa USA kit designed to resemble the new, full-size Super 
Cub. Power is provided by an equally large Zenoah G-62 
swinging a 22x8 prop. Features include fully operational flaps; 
landing lights in the leading edge: navigational lights; and a 
full IFR cockpit w ith pilot. The Cub is covered with Super Coverite and painted with automotive acrylic enamel. 
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Pilot Projects 



MONSTER MR. MULLIGAN 

Don Trammel of Sebring. FL, built 
this great Mr. Mulligan from a Bud 
Nosen kit in only 4 months. The 108- 
inch model is covered with painted 
Covcrite, and it's powered by a 
Quadra 42 gas engine. Don is the 
president of the Highlands County 
R/C Club, and he says that the old- 
time racer looks so authentic while 
flying that cars stop on the nearby 
road to watch it. The model is con- 
trolled by a Futaba 71) AP radio. 




BRUNO S BELGIUM ULTIMATE 

Bruno Vantournhout of Opwijk. Belgium, built this mini Ultimate from 
French RCM ( Radio Commande Magazine) plans, and he powers it with 
an O.S. .48 4-stroke Surpass engine. The model has a 39-inch wingspan 
and weighs 4.6 pounds. It's covered with MonoKote, and the wheel pants 
and engine cowl are made out of Fiberglass and epoxy resin. Bruno says 
that the model (designed by Gilles Descroix) is the best he has ever 
flown: it's fast, stable, and it lands easily. Aerobatics include everything 
in the book. 


NICE NIEUPORT 

Bradley Lewis of Wilton. CT. built this 
Proctor (VK) Vfc-scale Nicuport Type 17 
and powers it with an O.S. .70 Surpass 
engine. The model has a 54-inch 
wingspan, and it's controlled by a Futaba 
radio. Details include a William Bros, 
pilot, wheels and machine guns. Bradley, 
proprietor of Heritage Hobbies, says the 
model Hies well, but it's a handful to land. 




SCRATCH P- 61 -B NIGHT FLIER 

This stunning replica of P-61-B no. 38237 of the 44th 
Night Fighter squadron is the work of Roger Brennom 
of Dunedin, FL. Roger scratch-built the plane using 
Styrofoam covered with balsa sheeting and epoxy- 
resin-impregnated, polyester fabric. Some of the incred- 
ible details include hand-formed canopies and rear bub- 
ble: handmade cowls and spinners: and modified Du- 
Bro wheels with aluminum hubs. The 1 02-inch-span 
plane also features twin O.S. I()8s: modified electric 
retracts with working gear doors: four-section, propor- 
tional flaps; complete panel lines and rivets: and more. 
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LTV 


by RICH URAVITCH 


Prolific designer Rich Uravitch shows off his latest 
creation * 


RSAIR II 



W HEN 1 DECIDE to design an R/C model — at 
least, one that I'd like to see published — I con- 
sider a number of things. Most important, it 
must be a subject on which I'm prepared to spend the time 


required to design and build. Second— and almost as impor- 
tant to me — is that it appeal to as broad a range of modelers as 
possible, (That makes it easier to convince the magazine folks 
that their readers will love it and, naturally, continue to read 
future issues of the magazine in anticipation of similar 
material,) The A-7 presented here certainly satisfies 
requirement one, and I hope, number two. 

The popularity of my little Extra 3.25 (Air Age 
Publishing plan no* FSP01931) reinforced my feeling 
that a lot of you out there really do enjoy the benefits of 
building and flying .25-powered, sport-scale airplanes 
that deliver excellent performance without blowing the 


v- 1 ' * * 

A .25-powered “jet” without the complexity of a ducted far 
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SLUF — Super 
Little Unsung 
Flier? 

At first glance, it might appear that the A-7 
Corsair II is the result of a bad carrier landing 
with an F -8 Crusader — one that caused a signifi- 
cant reduction in length! Some power must have 
been lost also, because what was once a hot, 
supersonic Navy tighter has now gone sub-Mach 
as an attack airplane. Contrary to appearances, 
the A-7, nicknamed the “SLUF*,” wasn’t an 
attempt to use leftover F-8 spare parts when the 
Crusader production Jine came to an end. The A-7 
was, however, an all-new, multi-service airpJane 
that eventually provided its user with a deadly 
accurate weapons-delivery capability never 
before seen in an attack airpiane. 

The A-7 can trace its lineage back to the 
Vought VE-7 — a 1917 vintage biplane that made 
the very first carrier takeoff from the very first 
Navy carrier (USS Langley) on October 22,1922. 
The first Corsair, although it was never "official- 
ly” named, was Vougtot’s 02U-1 (1926), and it was 
followed by the 1940-era F4U bent-wing bird that 
warbird enthusiasts have come to know and love. 

The A-7 first flew in 1965—10 years after the 
F-8 broke ground for the first time* Since that 
time, 1,551 A-7s were produced in nine variants— 
serving with the U.S. as well as with foreign air 
forces and navies. More than two-thirds of the 
production run were l D” and “E” models that per- 
formed yeoman’s service in the confrontations 
history records as Viet Nam, Grenada and Beirut. 
The ones not lost in combat returned to serve on 
until being replaced by A-IOs and F/A-18s. 

Clear evidence that the basic soundness of a 
design sometimes does come full circle was 
demonstrated when the prototype Super Corsair, 
or Corsair III, emerged from LTV’s hangars. Some 
of the length lost from the F-8 was recovered — 3 
feet of it anyway — and so was a supersonic capa- 
bility, which was provided by the new G.E. F1 10 
turbo-fan engine* This extensive upgrade was 
proposed for the A-7s serving with the Air 
National Guard, but, ultimately, it was not cost- 
effective enough to pursue. 

Few A-7s remain in service today; they perform 
specialized duties such as flying test “chase” 
missions at the AF Flight Test Center; support 
and training simulation missions for the formerly 
secret F-117A; and ECM sorties with Navy recce 
outfits. A long career? Certainly. A distinguished 
career? No question* Only the legendary F-4 
Phantom was in as widespread use with both the 
Air Force and Navy at the same time, and its 
place in the history of aerial warfare is assured* 
So it should be for the SLUF! 

*SLUF: a term of endearment for the LTV A-7 
meaning " Short Li We Ugly F . ” 


The framed-up Si UF before final sanding and covering. 


budget* Further evidence of the 
interest in smaller airplanes is the 
growing attendance at the annual 
Small Steps Fly-Ins in Dallas* TX, 
and Little Rock, AK. Virtually all 

SPECIFICATIONS 

Name: A-7 Corsair II 

Length: 36.75 in 

Wingspan: 35.5 in. 

Wing area: 327 sq. in. 

Weight: 3.5 to 4 lb. 

Wing loading: 24,8-28.4 oz. per 
sq. ft. 

Power req’d: .25 to .28 2-stroke 

No. of channels req’d: 4 

the models flying at these two 
meets are *25-powered (or less!). 
Although I haven’t, as yet, attend- 
ed either of these gatherings, folks 
who have, tell me that when you 
do, you're hooked! 

Like a lot of you, 1 read all the 
R/C magazines I 
can get my hands 
on — for the same 
reasons you do: 
entertainment and 
inf ormation. 

What’s happen- 
ing? Who’s doing 
it? What arc they 
flying? What’s new and differ- 
ent?— questions for which we’d all 
like answers, A couple of trends 
seem to be emerging (to me, any- 
way): more and more modelers 
prefer designs that look more like 
real airplanes. When you get past 
the basic trainer stage (whose air- 


frames. through necessity, have to 
look like they do), there shouldn’t 
be a real reason to build or fly any- 
thing that doesn't at least resemble 
a full-scale airplane. 

Kit manufacturers have recog- 
nized this, and many are respond- 
ing, Take this one level further: 
models that look tike jets now 
have a broader appeal simply 
because — hold on to your trans- 
mitter — this is the jet age. Why do 
you think that some of the more 
popular kits being sold today look 
like jets? Because they’re new, 
exciting and look great! Enough 
about philosophy; let’s talk about 
building your A-7! 

BEFORE YOU START 

Before you start hacking up balsa, 
1TI point out a few things that you 
should know about the design. If 
you’ve built a number of kits and, 

Ti‘ P er ^ a P s » one or two 
“scratch-built” 

designs from plans, 
f you’ll have absolute- 

ly no problem build- 
ing this model; 
in fact, it’s easy 
enough to be your 
iiiiiMiHifmiiiin fj r st scratch-built 

R/C airplane. Unfortunately, 1 
can’t recommend it as your first 
R/C model or trainer because of its 
size, for one thing. The attribute 
that makes it appealing is what 
will get newcomers into trouble: 
small, warbird or jet-type models 
generally have higher performance 
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A-7 CORSAIR II 



capabilities and higher wing loadings that 
take them well out of the trainer category. 
The A-7 is typical of the breed. If I haven't 
frightened you off and you're ready to take 
up the challenge, clear the bench! 

To make building your Corsair as easy 
as possible, we've decided to present the 
construction sequence in the same way as 
we did the Extra 3.25^ — -as a step-by-step 
sequence, much like many of the more suc- 
cessful kits are presented. This sequence, 
used with the notes on the full-size plan. 


should make building 
your A-7 an enjoy- 
able undertaking 
rather than an exer- 
cise in frustration. 

To cut down on 
some of your build- 
ing and carving time, 
I am making avail- 
able a vacuum- 
formed set of parts 
for this design. The 
package consists of a 
clear canopy* and 
high- impact plastic 
parts for the cowling, 
jet exhaust nozzle, 
and air-refueling 
receptacle fairing as used on the Air Force 
A-7D variant. Cost of the package, includ- 
ing shipping, is $19,95 and may be 
obtained from me directly. 

All the tail group parts are cut out of 
medium Vn>-inch balsa and then sanded to 
final shape. Refer to the plan for grain orien- 
tation and control-linkage installation. Don't 
forget the hardwood block on the top of the 
horizontal stabilizer halves; it provides bear- 
ing support for the rudder linkage. 


ENGINE INSTALLATION 

The A-7 will accommodate a variety of 
engines from ,19 through ,28 in displace- 
ment. The prototypes used an Q.S.* .28 and 
a Magnum* .25, and the performance was 
terrific. For you speed freaks who are 
already considering stuffing a .40 into the 
engine compartment, 1 suggest that you for- 
get it! Though the additional power might 
enable you to pul your version of the A-7 
into orbit, the additional weight of the ,40 
will require a huge amount of compensating 
weight in the tail , and that will push the 
wing loading right up there next to the 
brick we've all heard about! Stick with the 
recommended engines; you won't be disap- 
pointed! 


RADIO INSTALLATION 

See all that empty space below the wing 
between bulkheads F4 and F6?- — the space 
where your radio would normally go? Well, 
that's the way it's going to look forever, 
because nearly all of the A-7's radio equip- 
ment goes behind F6. Even with all the 
radio equipment as far aft as you can get it, 
you'll probably have to add ballast (dead 
weight) to the tail. For this reason, I suggest 
that you don't close off the end of the fuse- 
lage with the jet nozzle until you've com- 


FUSELAGE BUILDING SEQUENCE 



I The basic fuse- 
lage sides , show- 
ing right-hand parts 
and (top) completed 
left-hand sub-assem- 
bly. Half-inch balsa 
triangle stock is used 
along length of tower 
edge . 


2 To make it easier to contour the forward end of the fuse- 
lage , cut completely through the fuselage side from a point 
that’s midway between bulkheads F2 and F3 to the forward 
edge of the fuselage side. Mark the bulkhead locations directly 
on the fuselage side, and install bulkheads F2 through F6. Use 
a triangle to ensure they’re square , 


3 Above: prepare 
bulkheads F7 and 
F8 by adding VtxVi- 
inch balsa guides to 
the rear face of F7 and 
the forward face of F8 . 
These establish both a 
gluing platform and a 
dihedral angle for the 
horizontal-stabifizer 
halves , Make sure 
the gap between the 
guides is 3 /ie inch to 
accept the stabilizer. 


4 Glue a small piece of scrap inch triangle stock 
below the cut you made in the fuselage side. 
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5 This is what your fuselage should look like before you add 
the upper and lower sheeting. Elevator linkage is short , 
uses hall-link connectors (detail shown on plan). Servo access 
is through a removable hatch . 


8 The engine compartment, showing 
mount , cowl , hold-down blocks 
and engine-cooling "trough. * 


9 The removable hatch in the tower aft 
fuselage provides access to three ser- 
vos and linkages. A single no . 2 screw 
holds it securely . 


6 The main landing-gear assemblies 
are removable. They're plugged into 
brass tubes and are retained by wheel 
collars on the forward struts . Although 
it's a little more work, it makes it easier 
to cover and finish the model. 


<| The aft end of the fuselage with the 
I W stabilizers and elevators installed. 
Upper sheeting has yet to be added. 


7 The nose -gear installation, showing the steering-linkage 
path. Throttle-linkage routing is similar, but on the 
opposite side of the fuselage. 


m 




M 

l5$5K 



M 
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WING BUILDING SEQUENCE 



1 After covering the plan with a sheet of dear film or wax 
paper , pin the trailing- edge stock , sheeting and capstrips 
into position. Apply glue to all seams and joints . Glue the 
lower 3 Asx?As-\nch hard-balsa spar into position, followed by 
ribs W2 through W7. Make certain the ribs are perpendicular 
to the building surface. Do not glue rib W-1 into place at this 
time. Pin the forward end of rib W7 to the building surface, 
and add the upper spar and the Vic-inch balsa sub-leading 
edge. Position a piece of fys-inch balsa behind rib W7 as 
shown. This is a temporary shim that will automatically buiid 
the required washout into the wing panel. 



2 Glue rib Wf into position using 
the anhedrat gauge to estab- 
lish proper angle , Remember , the 
wing has anhedrat, so the top of the 
rib leans slightly inboard rather 
than outboard as with dihedral. 


3 Add all the upper sheeting, 
the capstrips tip block and 
the leading -edge pieces , includ- 
ing the additional ViexVi-inch 
balsa piece that creates the 
leading-edge "sawtooth. " Carve 
the leading edge to shape, and 
final-sand the wing panel to 
smooth alf the seams and glue 
joints ♦ Buiid the right-hand wing 
panel in the same way . 



4 The wing center section is built over the 
plan and consists of W1 , W1A f WIB, WIG 
and WW parts along with the trailing -edge stock 
and sheeting. The 3 /isx 3 /is-inch "alignment 
stubs 11 have not yet been instaiied. 




5 Above: to help maintain 
the proper anhedrat 
angle when the outer panels 
are joined to the center sec- 
tion, place the center section 
on a piece of 3 A inch materi- 
al (flake-board shown), 
attach the outer panels, 
allowing the leading edge , at 
the wingtip, to contact the 
building surface. Don 7 forget 
to preserve the washout 
you 've built in I 



6 Above: bulkheads F4B 
through F6B installed 
on the completed wing; 
center stringer supports 
sheeting. 

7 After the wing panels 
have been joined, am 
the wing hold-down provi- 
sions are incorporated; 
add bulkheads F4A 
through F$A f the uppet 
stringer and the balsa 
sheeting. 


pleted all the CG and balance checks. Nose- 
gear steering and throttle pushrods extend 
forward and should he anchored securely at 
each bulkhead. 


COVERING 

1 chose light gray MonoKotc* to cover the 
prototypes because it\s a reasonable approx- 
imation of the shade used on U.S. Navy 
A“7s, Sticking to my allegiances by doing 
an Air Force A-7D would have meant paint- 
ing a camouflage scheme, which I had con- 
sidered, but Mike Anderson of Dry-Set 
Model Markings* offered to make a set of 
colorful Navy insignias, including all that 


neat little stencil- 
ing that’s so hard 
to duplicate. 

Shortly after 
sending him some 
drawings of what I 
needed, I received 
a package that 
included all the 
markings you see 
in the pictures. 
These packages arc 
now for sale: check 
with Dry-Set for 
the current prices. 



Formed-plastic exhaust nozzle 
position. Piece of orange 
MonoKote used to create 
impression of hot engine "flame. f 
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The “office” area. Note extensive stenciling, placards and markings— afi available as an A-7 set 
especially made for this model by Dry -Set. Pilot figure is a reworked Williams Bros. * item. Keep gap 
between spinner and FI to a minimum to enhance the “jet ” illusion. 


Dry-Set markings, like many others, are 
of the rub-on type. Unlike most others, how- 
ever, the material used is paint rather than 
Mylar film, and that's what makes it possi- 
ble to duplicate all that, itty-bitty lettering 
(of the proper type-face) for all that stencil- 
ing. They don't require clear-coating for 
fuel -proofing either — another plus, 

FINAL COUNTDOWN 

So, there it is — the project you've toiled over 
for at least 8 hours. Now add the spinner, 
pilot figure, wheels, canopy and w hatever 
else you think u needs. Check the CG again, 
along with the lateral balance, and verify the 
control throws as indicated on the plan. Be 
particularly aware of the aileron deflection 
values: aileron sensitivity is such that it 
doesn't take much to roll the airplane. Also 
be certain that the aileron linkage is slop-free 
and that the surfaces return to neutral when 
slick pressure is released: if they don't, you'll 
be fighting the ailerons and probably over- 
correcting throughout the flight — as wc 
word 

Put everything on charge, including your 
field-box butteries* and wait for a test-hop 
day to arrive. 

CLEARED TO LAUNCH! 

It had to happen, didn't it? No way to avoid 
it! Inevitable! The day is perfect and you 
head lor the field to find just a hint of a 
breeze right down the runway. You fire up 
the engine, settle it down to a perfect idle, 
take the active and, in about 50 feet, your 
Corsair LI is airborne, w ith no trim required. 

Every maneuver you've ever thought 
about comes easily, and you line up on final 
touch down right on the numbers and taxi 
back to the rousing applause of fellow club 


members who bad come to witness the his- 
toric event, ESPN requests an interview, and 
you're on the evening news. You've arrived! 

And I hope the first flight of your A-7 goes 
exactly that way: mine, however, was a little 
different! The first time my model had light 
under its wheels and wind beneath its wings, 
il was in the skilled hands of Nick Ziroli Jr. 
It was a 20-second excursion into terror that 
clearly indicated that I had way too much 
throw in the ailerons: they weren't centering 
properly, and the ,28 in the nose could have 
used some right thrust. Everything else was 
probably perfect! 

Returning to lire workshop, thankful l still 
had an airplane, I made all the necessary 
changes and. a couple of days later, headed 
for the Held once again. This time, every- 
thing did work! The little sluf was all that I 
expected il w'ould be — plus a little more. It 
zips along at a pretty good clip with the 
now-invisible prop enhancing the jet illu- 
sion, It's a lot of fun to 11 y and always gets 
attention from other modelers. Its slow-llight 
qualities am excellent and become especially 
evident on final approach where you really 
can “drag" it in to touchdown. 

If you've been caught up in this whole 
“jet" thing and prefer smaller airplanes that 
deliver great performance, give the A-7 a 
try: it's an inexpensive, fun-filled alternative 
to some of the larger higher-powered mod- 
els. If smaller (.25 -powered) models have 
captured your heart, interest, or both (as they 
have mine), stick around; there's more 
where the Extra 3.25 and the A-7 came 
from. How about a twin .20- powered N.A. 
Rockwell OV- 1 0 Bronco? Stay tuned. . . ! 

* Addresses me listed in the Index of Manufacturers 
on paf*o 177 . ■ 


FOX MANUFACTURING 
COMPANY 


OUR BUSINESS 
IS “GLOWING” 



Fox “RC LONG” glow plugs are the 
largest selling glow plugs for many 
reasons: 


1. Zinc plated core pieces. 

2. Our use of a patented space-age 
insulating material. 

3. Our method of manufacturing the 
idle bar as an integrally 
machined portion of the housing, 
eliminating the risk of a weld 
failure. 

4. Most engines seem to run better 
with Fox RC LONG glow plugs. 

Fox “MIRACLE” plugs work in 2 or 
4 cycle engines. They are built with a 
pre-combustion chamber rather than 
an idle bar. The “MIRACLE” plug 
retains heat better and produces a 
smoother response to throttle 
commands. 

Fox also offers our Standard series of 
glow plugs generally used in control 
line motors. 

Both Fox RC and Standard glow plugs 
are offered in a short thread version. 
Also available with 2 volt coils. 

The motor pictured is our improved 
Fox 74. This motor provides the 
power and reliability you have come 
to expect from Fox motors. 

BUY SMART! 

BUY AMERICAN! 

BUY FOX! 


FOX MANUFACTURING COMPANY 

5305 TOWSON AVENUE 
FORT SMITH, ARKANSAS 72901 

PHONE (SOI) 646-1656* FAX (501) 646-1757 
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Since last months ad was written we have flown the 
SU-do-KHOI more and more and are finding it doing 
more and more. We were pleased when we found it 
would do a knife edge loop, we were overjoyed when we 
found it would do consecutive knife edge loops and were 
ecstatic when we found it would do consecutive tight 
square knife edge loops. I was also suprised to see it 
take off and do a carrier landing on a picnic table. The 
double lomcevacs and wing tip spins and inverted and 
regular flat spins are becoming routine. Horizontal fig- 
ure of eights in the hover altitude three feet off the 
ground are getting easier when there is no wind but still 
tough in wind. When mated with the MWS 40, it 
does all the maneuvers that the Profile Hots does. 

Hold it in you hand and release it for an up and 
out of sight. Take it off in three feet, turn it 
straight up, stop at ten feet, hang as long as you 
like then do a tail slide. When the tail touches, 
back up to ten feet, then do another tail slide but 
this time after the tail touches it drops forward for 


landing on the wheels. Feel daring? Come out of a flat 
spin at three feet and land at you feet. Master it and you 
are among the best. 

These planes were designed for use with the 
MWS 40, the most responsive 40 I have ever seen. This 
responsiveness is very helpful in the hovering maneuvers. 
It is very powerful - pulling a 10 x 5 APC prop 
15,800 RPM's. It's all on tape! 

Either tape is $10.00 or both for $17.50. Make a copy 
and return the tape for credit on your next order. The 
Profile Hots kit is $64.95 and the SU-do-KHOI is $79.95 
The Combo includes the engine and tuned silencer: 
$194.95 for the Profile Hots and $209.95 for the 
SU-do-KHOI. Shipping and handling add $5.45; 
VISA and MasterCard accepted; Air & 
International orders extra. Call Morris Hobbies 
today at 1-800-826-6054, (502) 451-0901 or 
FAX at (502) 451-6602. Can't get through? 
Call 1-800-468-3867 Home Access #423 (evenings 
and weekends). 



11G9 Eastern Parhuiay * Louisville, HV 40217 


► AIRTRONICS-RADIOS 

VG4R 4 channel FM 128.95 

VG4R 4 channel FM 2 - mini servos 174.75 

VG6DR 6 channel FM 4 - 102 servos 170.95 

VG6H 6 channel H 4 - 102 servos 244.45 

VG7P 7 channel FM 4-102 servos 244.45 

CLP3/143 ch. computer 75mh 279.95 

Quasar helicopter radio 269.95 

Mini BB servo 26.95 

IN600A 6 channel FM 4 servos 329.99 

IN600A 6 channel PCM 4 servos 369.45 

IN660 6 ch. computer 4 servos FM 359.96 

IN660 6 ch. computer PCM 4 servos 378.96 

Quasar computer radio 269.95 

102 std. servo 13.75 

94322 Heavy Duty B.B. servo 22.97 

► A-JUSTO-JIG $69.99 

► HITEC RADIOS + SERVOS 

Prism 7 FM computer 239.95 

Focus 4 channel FM 122.99 

Focus 6ch FM 154.99 

Micro 535 4ch FM Receiver 64.95 

Supreme 8 channel FM receiver 62.35 

HS300 servo-J, Airtronics, JR ends 4/42.85 

HS422 1/4 scale-metal gear 14.45 

Giant scale servo 18.95 

mini servo 21.75 

micro servo 21.71 

sub micro servo 26.45 

► VA (RUSSIAN) ENGINES 

.049 Racing Engine 49.95 

same with muffler 59.95 


► FOX ENGINES 

w/o muffler 

w/muffler 

FOX 15 BB 

52.95 

56.95 

FOX 25 RCBB 

64.45 

68.45 

F0X-25RC 

54.95 

58.95 

FOX-40 Economy 

53.75 

57.75 

FOX 40 Standard 

62.95 

66.95 

FOX 40 Delux 

75.95 

79.95 

FOX 45 BB New Price! 

80.95 

87.95 

FOX 46 

85.95 

92.95 

FOX 50 BB RING 

87.95 

94.95 

FOX QUICKEE 500 


135.95 

FOX 60 RING 

104.50 

111.50 

FOX-60 ABC 

115.45 

122.45 

FOX 74 EAGLE RING 

115.45 

122.45 

FOX 74 ABC 

125.95 

132.95 

N EW-FOX-SU PER-Q U 1 ET-M U FFLER 

28.95 

FOX-RC-LONG-PLUGS 



(card of 12) per plug 


1.49 

FOX-FUEL price per 4 gal case- 10% 

55.00 


5% 

48.00 

BYRON FUELS -SPORT SUPREME 

same price 

OTHER-FOX-ITEMS 


call 

► MWS (CZECH) ENGINES 


.09 DIESEL 


49.99 

.12 DIESEL 


50.53 

.12 GLOW-ABC 


50.53 

.15 DIESEL DBBRC 


69.99 

.15 ABC RC DBB 


72.99 

.15 GLOW ABC DBB w/VENTURI 

57.89 

.15 DIESEL w/VENTURI 


57.96 

.21 ABC RC DBB 


82.99 

.21 CAR-ENGINE DBB 


112.99 

.40 PYLON DBB 


130.99 


.40 ABC RC DBB 

103.7' 

.40 Q500 SIDE-EXHAUST w/muffler 

199.95 

.52 U CONTROL DBB 

149.9$ 

.61 ABC RC DBB 

159.9$ 

.61 DIESEL DBB w/glow head 

199.9$ 

ACE 


Ace power handle 

24.9$ 

Ace Christy mixer 

39.9$ 

Ace Christy mixer w/ends 

56.9$ 

Ace flight pack mini ESV 

14.9$ 

ROYAL-ENGINES 


.40 RC BB SCHNUERLE with Muffler 

66.9$ 

.25 RC BB SCHNUERLE with Muffler 

58.6$ 

MOKI ENGINES 


.15 ABC Racing Model 

102.9$ 

.15 Sport Model 

54. 0( 

.15 Sport RC BB 

78. 0( 

.61 LS ABC-Ring 

163.2$ 

.61 LS ABC 

163.2$ 

.61 Rear Exhaust 

154.9$ 

.61 Glow with Diesel Head 

199. 0( 

1.80 Ring 

259.9! 

.51 RC Front Rotor Ring 

151.2< 

3.6 Inline Twin 

550.81 

Moki Marine .40 

185.8( 

Moki Marine .90 ABC 

293.9! 

K&B ENGINES 


20 RC Sportster 

47.5( 

40 RC 

66.7! 

45 RC (FAN) 

139.4! 

61 RC 

78.9! 


St 
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A docile, almost all-wing hybrid 


T HE SIG* WONDER has been a winner for me 
from the time 1 saw it in an ad. Its design was 
appealing , and I was ready for another small, 
"almost all-wing " airplane. With its 3^- inch 
wingspan, the Wonder is a combat-style airplane 
designed for .09- to .19-size engines. 

One of my previous projects had been a combat- 
type , all-wing design. It flew, but it was much too 
hot for me. 1 crashed it too often and too soon. 
Unlike a traditional flying wing , the Wonder has a 
fuselage , which provides space for the radio and fuel 
tank. The large stabilizer , while attached directly to 
the wings trailing edge , still locates the elevator 
substantially aft when compared to all-wing combat 
designs. This would make the plane more stable. 

Although I've had the pleasure of flying many 
ofSigs airplanes , / have never , ever , built one , 
so this was to be my first. 



The author (left) fires up the Wonder with the assis- 
tance of fellow FL YRC club member Ken De Fusco. 
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The Wonder's fuselage provides ample room for mounting the fuel tank 
and the control system . Its built-up balsa-and-ply construction makes it 
durable and easy to build. 


CONSTRUCTION 

The Wonder is a small airplane, it comes in 
a small box, and it has a small price. All 
the parts were neatly packed, and no dam- 
age had occurred during transportation. I 
spotted four sheets of decals, all of which 
were different. 1 like this! I looked at the 
20-page instruction book right away. I start 
at the back (don't we all?) and found that 
the plans show four different versions: 
Standard, Russian, Angel and Patriot. I 
chose the standard version, but I used stan- 
dard wingtips rather than the vortex type 
shown on the plan. I also used my own 
color scheme that included transparent 
covering for the wings. 

The Wonder is simple and straightfor- 
ward, with conventional, built-up balsa 
construction for the wing and the fuselage. 
Building this kit was a dream. There were 
no missing parts, and they all fit well. The 
sequences outlined made sense and pro- 
duced a completely framed-up airplane in 
only a few evenings. Not having to make 
things like the wing center section and the 
landing gear also helped. The instruction 
book is well-illustrated, and the plans are 
first class, but I would have preferred 
rolled rather than folded plans. 

The instruction book goes into some 
explanation as to why things are done the 
way they are. This made the instruction 
manual a little more readable than most, 
and I learned a few things. I found only 
one minor mistake. Instruction number 


1 1 states that the 
Wonder airfoil is 
symmetrical, which, 
indeed, it is, and they 
advise that either 
side can be used as 
the top. This is not 
correct. The lower 
half of the wing 
structure contains the 
wing dowel supports (WDS); the upper 
half does not. Therefore, keep track 
of which is the upper half until you 
have installed your wing dowels. 

If you follow the instructions, 
the building will be fun, for there 
are no dead-end instructions that 
leave you wondering which way to 
turn. Over the past 45 years, I have 
built many kits, and I can assure 
you that the plans and instructions 
in this kit are among the best I’ve 
seen. 

POWERPLANT 

For power I chose an O.S.* .10. 
Although this engine is at the lower 
end of the recommended power 
range, I wanted the flight character- 
istics to be much more docile than the last 
“wing thing’’ I had flown. I used the glass- 



Although the O.S. . 10 is at the lower end of the 
recommended power range, it provides ade- 
quate flight performance. 


filled engine mount supplied and rounded 
off the front with a 1 3 /4-inch-diameter, 
black plastic spinner, and I used a 4-ounce 
fuel tank. To balance the airplane, I placed 
the battery near the rear of the fuselage 
with the receiver just aft of the tank. 

RADIO 

If you use smaller-than-standard servos in 
the Wonder, which Sig recommends, the 
radio installation will be a breeze. I used a 


micro-size servo for the throttle and a mini- 
size servo for the elevator and ailerons. 
Also, as recommended, I used a 250mAh 
battery. When complete, my Wonder 
weighed 30 ounces, which is in the range 
of 26 to 38 ounces called for on the plans. 

COVERING 

I followed the building sequence very care- 
fully, but when it came to the covering, I 
just had to let myself go a little. Although I 
built the Standard version, my covering 
was more like that of the Patriot, using red, 
white and blue. The basic fuselage, stab 
and elevator are covered in opaque white. 
The wings are transparent red with white 
tips. The canopy and fins are done in trans- 



The author used standard wingtips in place of the vortex 
type shown on the plan. Here, the tips are being lightened 
using a Dremel tool and a grinding bit. 


FLIGHT 


E R F 


N C E 


• Takeoff and landing 

All takeoffs are hand launches, but this little 
plane is easier than most because it has a fuse- 
lage that you can hold on to. This enhances 
safety. Even with a .10-size engine, only a gen- 
tle toss is required. Landings are always on the 
belly skid and, in an effort to save the prop, it’s 
best to stop the engine prior to touchdown. If 
you have high grass at the side of the runway, 
landing in that may save you a few props. 


• High-speed performance 
and aerobatics 

The large tail planes make this airplane track 
beautifully. High-speed low passes over the far 
side of the field were easy to accomplish. It 
rolls axially. Loops at full throttle and full eleva- 
tor throw were very small, and large loops 
were also possible. I could see no way to do a 
spin, as there is no rudder. This lack of rudder 
limits aerobatics capability, but not the fun. 
Inverted flight requires little correction. With 


the small engine, vertical performance is limit- 
ed, but with more power it should have the 
right stuff for combat flying. (I’ll try that soon). 

• Low-spaed performance 

The best test of low-speed performance I had 
was during landings. In all cases, I’d kill the 
power and then glide it in, slowing it to a stall 
just before touchdown. It never had a tendency 
to drop a wing, and it’s very easy to fly at all 
speeds. 
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SIG WONDER 


THE MAGIC 
MAGNET BUILDER 


The finest model building equipment manufactured 



• FOR SERIOUS MODEL BUILDERS • 



Build entire basic assembly before gluing. 



Build fast, easy, accurate, straight. 
Without access. #500A - $108.85 
With access. #500B - Si 91.40 



#202 Duplicator Contour Sander. Turn 
out beautiful edges. Simple and easy. 
Standard - $20.55 . Deluxe - $59.55 



#101 Extra Hands (below). 
Makes covering easy. 



#401 Digger (left). 
Easiest to use hinging 
tool available. $3.35 


ELDON J. LIND COMPANY, 


3151 Caravelle Dr., 

Lake Havasu City, AZ 86406 
(602) 453-7970 


Send self-addressed stamped envelope for 
catalog of all our products. M/C & Visa accepted. 



The instructions state that either side of the fully symmetri- 
cal wing can be used as the top; this is not the case 
because only the lower half of the wing contains the wing- 
dowel supports. 


This little airplane is 
great fun. It was fun 
to build, and it is 
lots of fun to fly. In a 
word, it’s Wonderful . 


parent blue. Adding the supplied 
decals really finished the job nicely. 

TIME TO FLY 

At last, a nice day! The sun was 
out, and there was a light breeze. 
Having charged the batteries the 
day before, I checked them again at 
the field. As we have had a recent 
rash of reversed controls at the 
field, I had someone else check 
mine again. Balance and control 





SPECIFICATIONS 

Model name: Wonder 
Type: Sport/combat 
Manufacturer: Sig Mfg. Co. 

List price: $39.95 
Wingspan: 37 Vfe in. 

Wing area: 338 sq. in. 

Weight: 30 oz. as built 
Wing loading: 12.76 oz./sq. ft. 
Length: 22 in. 

Engine used: O.S. .10 
Number of channels: 3 (throttle, 
elevator, ailerons) 

Prop used: 8x8 APC* 

Radio used: Futaba* FP-T4NL 
Construction: all balsa with 
spruce wing spars 
Airfoil type: symmetrical 


— 


- 


n 




Features: essentially, the Wonder 
is a flying wing with a fuselage and 
large tail feathers. The fuselage 
allows ample room in which to 
mount your radio gear, and it pro- 
vides a nice “grab area” for hand- 
launching. The symmetrical wing 
makes the Wonder a very forgiving 
aircraft, but the lack of a rudder lim- 
its the plane’s aerobatic capabilities. 

Hits 

♦ Easy to build 

♦ Easy and fun to fly 

♦ Low price 

♦ Lots of hardware 


Misses 

• Folded plans 


throws were double checked, and the 
engine was tested thoroughly for the 
first flight. 

I enlisted my friend Dave Miles to help 
with hand-launches and camera opera- 
tions. My first Bight was about as harrow- 
ing an experience as I have had in some 
time. The airplane was so sensitive in pitch 
that I could barely control it. Having used 
full throttle at launch, 1 cut back the 
power, and that calmed the beast some- 
what. We made a few low passes to take 
photos, and then landed to see what could 
be done about the sensitivity in pitch. 

The balance was checked against that 
shown on the plans, and it was correct. 
The only thing we could do was reduce 
elevator throw by moving the pushrod to 
the outermost hole on the control horn. 
Then we refueled and went off for flight 
number two. Aha! The Wonder Hew much 
better, and I let Dave take the controls for 
a while. Dave and I both agreed that while 
the plane was still a little sensitive in pitch, 
we both liked it that way, and we proceed- 
ed with the maneuvers required to assess 
the flight performance. 

At home, I decided to look at the eleva- 
tor throw again. Guess what? It was still 
somewhat more than the plus or minus Va 
inch called for on the plans. To achieve the 
correct throw setting, 1 moved the pushrod 
clevis closer to the pivot on the servo. 
Subsequent flights were much gentler and 
to my liking. In this case, the plans were 
correct, and I had somehow made a mis- 
take in the setup, even though I had 
checked it more than once. 

This little airplane is great fun. It was 
fun to build, and it is lots of fun to fly. In a 
word, it’s Wonderful. 

* Addresses are listed alphabetically in the Index of 
Manufacturers on page 177. ■ 
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Lightweight, 
coverable and 
inexpensive 




HOWTO 


Build a 
Radial Cowl 

by FAYE STILLEY 



1 After measuring the 
firewall, the engine and 
the muffler, a plan should 
be drawn to scale. The 
measurements are impor- 
tant as they establish the 
cowl's diameter and 
length. They also help to 
determine the location of the 
attaching screws and the area 
that must be cut away for engine 
clearance. 


To me, a radial vow l is a thing of beauty, and it 
can really enhance the appearance of an aircraft . 
Building a radial cowl from scratch is much 
simpler than the finished product might suggest. 



Transfer the 
drawing for 
the front and back 
support rings to 
the plywood. The 
complete drawing 
should be made 
at this time 
because, later, a 
hole will be drilled 
in the center. 

Once the hole has 
been drilled, a 
compass can no 
longer be used to 
draw circles. 


2 You 
don't 
need a 
complete 
mechanical 
drawing, but 
you should 
have all the 
critical 
dimensions. 
Make a full- 


size drawing 
so you can 
check the 



measure- 
ments as you build. This also prevents clearance errors because both the 
inside and outside dimensions are drawn. For a perfectly round radial cowl, 
the engine thrust line is in the center of the forward opening. The center lines 
on the plan, therefore, indicate the thrust line. The stringers are placed 30 
degrees apart, which is an arbitrary decision based on the circumference of 
the cowl. Only enough stringers are required to provide necessary strength 
and to ensure that the sheeting will conform to the curvature. 



5 This is a simple jig for cutting cir- 
cles, Made of plywood with a 
slot cut down the middle, a jig can 
be used on a scroll saw or a band 
saw to cut circles of almost any size. 
The slot is made wide enough to 
allow for your widest saw blade, plus 
a little room for clearance. The post 


is a common nail that's lined up with 
the cutting edge of your saw blade. 
Drilling an undersized hole in the 
wood allows you to hammer the nail 
in place without bending it. The nail 
must be straight in order to cut per- 
fect circles. Once the nail is in place, 
round off the point with a file. 


4 The cowl’s nose ring is made of balsa. Once again, the plan is 
drawn on the wood. Use 3- and 4-inch- wide balsa stock to make 
the nose ring (extra-wide balsa stock is very expensive). This cowl was 
small enough so that the nose ring could be made of two pieces of 
wood. Large cowls may require three, four, or even more sections. It isn't 
obvious from the photo, but the balsa nose ring is Va inch larger in diam- 
eter than the ply support rings. This is to compensate for the ^-inch- 
thick sheeting. We're just about ready to begin making sawdust. 
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6 The plywood 
stock for the 
front and rear 
supports has been 
nailed together using 
two small nails. The 
nails hold them 
together so that 
they’ll be identical 
after the cutting has 
been completed. 
Once nailed 
together, a hole is 
drilled in the center. 


The nail in the jig should fit snugly in the hole. Before placing your work on the jig, 
put soap on the post nail. This makes it easier to slip the wood onto the nail, 
and it provides lubrication while cutting. The picture shows the cut partially 
completed. Note that the jig is just clamped to the table of the saw. It will be 
clamped in position once the exact distance between the saw blade and 
the post nail has been set. 



7 The jig is reset for the larger diameter of the balsa 
nose ring. The cut is made using the same method 
used to cut the plywood. Slowly turning the piece gives 
the smoothest cut. Note that the drawing on the balsa 
has the flat side. This allows space for the center hole, 
which has to be dead center for a perfect circle. 



8 Before the inner cuts are made, notches for the stringers must be cut. With 
the two plywood pieces still nailed together, cut the notches. This will 
ensure that they line up perfectly when the cowl is built. After the notches are 
cut, the plywood pieces are separated. 



io: 


Cutting all the 
stringers to 
the exact length will 
make the next step 
simpler and quicker. 
Place the rear sup- 
port ring on a very 
flat surface (a piece 
of glass works well). 
The next few steps 
are critical for a per- 
fectly square substructure for the cowl sheeting. After covering the flat surface 
with wax paper, place a stringer in one of the notches. Make sure that it's per- 
fectly perpendicular to the flat surface by using a good square. While holding it in 
position, use a drop of thin CA to temporarily “naif it in place until the joints can 
be reinforced with thick CA, Add a second stringer opposite the first. 



4 ^Add the rest of 
I^the stringers, 
checking for squareness 
as you go. After every- 
thing is in place, rein- 
force the stringer joints 
with thicker CA. 



9 The inner holes in the front and back supports will, in 
most cases, be different. The front support is cut to fit 
the nose ring, while the rear support must provide clearance 
for the engine, the fuel line, the pressure line, the throttle 
pushrod, etc. The rear support must also provide space for 
mounting screws. A scroll saw works well for this type of 
work. 



stringers into place. If you have cut all 
the stringers to the exact same length, 
you can push them against the flat sur- 
face and feel reasonably assured that 
the other ends will be even. Using the 
square again, CA the stringers to the 
front ring. 
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BUILD A RADIAL COWL 



The stringers should 
be sanded with a large 
sanding block to ensure that 
they conform to the round - 
ness of the support rings. 

The large, flat, sanding block 
helps make the curvature of 
the stringers uniform from 
front to back. If you didn’t cut 
all the stringers to exactly the 
same length, sanding will be 
necessary on the front and 
back supports to ensure that 
they’re flat. 



Care must be taken when glu- 
I^Jing the butt joint between the 
sheeting. Any excess glue on the 
outside of the sheeting will cause 
sanding and finishing problems. All 
glue should be applied from the 
inside of the cowl. When the sheeting 
is glued together, the edges should 
be glued squarely against each other 
before they are bent around the 
curved shape. This reduces the gaps 
and the amount of adhesive that can 


Once the sheeting is in 
I^P place, the front and rear 
support rings should be inspected 
and sanded if they aren’t perfectly 
flat. When you’re satisfied that the 
surfaces are flat, the balsa nose 
ring can be glued in place. 


penetrate the outer surface. 



It’s time to cut the sheeting for the outside of the 
■“frcowl. If you don’t want to mess with the math in 
order to determine the centers of the stringers around the 
circumference of the cowl, simply measure them with a 
small tape measure. Cut the sheeting to size, but leave 
one piece oversize. The oversize piece will be used last, 
and it will be cut to compensate for any discrepancy 
caused while the sheeting is being glued into place. 



^^Fit the balsa 
I m nose ring, and 
glue it into place using 
aliphatic wood glue. The 
wood glue allows time 
to position and clamp 
the pieces in place. 

Clamp the pieces tightly 
to minimize the seam 
that results from the 
joint. This is important 
because this seam runs 
around the front of the 
cowl. It should be very 
thin, otherwise, it will be 
difficult to sand and fin- 
ish. Attach the two- 
piece nose ring to the 
cowl so that the seams are on the sides where they’ll be less 
visible. This is a good time to fill any gaps in the sheeting seams 
with balsa filler. 


^0 Begin 

shape the 
nose ring by 
making all the 
surfaces 
square with 
each other. 
The outer sur- 
face should 
be sanded so 
that the balsa 
ring and 
the sheeting 
blend 

together and 
form a 
cylinder. The 

front of the balsa nose ring must be sanded flat so that it’s 
square with the outer surface. Finally, the inner surface of the 
opening must be sanded square with the front surface. A round 
sanding tool, or a large dowel wrapped with sandpaper, is used 
for sanding the inner surface. 


We’re now faced with a task that’s similar to shaping the airfoil 
on the wing’s leading edge. The cowl’s leading edge is shaped 
like the profile of a wing airfoil, except that it’s in a circle rather than 
along a nice straight edge. Begin by beveling the outer edge of the nose 
ring. The bevel should be flat and have the same width all the way 
around the cowl. By making the bevel flat, you can observe the width 
as you progress. Keeping the 
width uniform allows you to see 
the bevel’s relationship to the 
square surfaces. When the bevel 
is finished, the adjacent square 
surfaces should also be a uni- 
form width all the way around 
the cowl. This ensures that the 
final curvature will be the same. 

The picture shows the first bevel 
completed. Note that the flat 
front of the cowl is a ring of uni- 
form width. The remaining balsa 
stock around the outer edge is 
also the same width all the way 
around the cowl. 
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Tlie edges of the bevels are 
removed in the final sanding 
process. Use fine-grit sandpaper (no. 
400) wrapped around a small flat tool, 
e.g., a tongue depressor or a Popsicfe 
stick. A small dowel wrapped in sand- 
paper is used for the surfaces near the 
opening. When everything looks perfectly 
smooth, use a small piece of no, 600-grit 
sandpaper to “polish” the whole surface. 

Follow these simple techniques to 
design and build your own scratch-built, 
custom cowl, ft’s easier than you might 
think. 


Continue to shape. A bevel is 
I sanded around the inside of the 
cowl opening. Use a round sanding tool 
when you work on the opening, Tbe 
shape around the opening is similar to 
that on the bottom of the wing's leading 
edge. The shape is achieved by continu- 
ing to make bevels, each progressively 
narrower, until the sharp edges of the 
bevels almost disappear. 


You dream of 


the 21 st century. 


Now live it! 


U.S. ENGINES 


The power, 
confidence and 
accuracy of 
technology far 
beyond this time. 


,n Brazi1, 
Jr only Hobby One 
W guarantees a two 
Jr year warranty for these 
state of the art engines. 


r \ 


HOBBY' 


sha P' n 9 continues by sand- 
a second bevel around the 
forward edge of the first. Note that there 
are now four “rings” around the cowl, and 
that the basic curvature is taking shape. 
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As at loa Grove, the Ankeny 


site features a massive, 
600x4$- foot runway. 


Full-scale and 


R! C spectacular 


Right : note 
enthusm 
giant-scale 
Ralph i 
watches i 
crew repaii 
AP6 s landing 
Rote the 
designed 
station ad jo 
the rut 


C ERTAIN R/C EVENTS stand out above others because 
of the sheer magnitude of the spectacle. The unusual 
combination of R/C flying, full-scale exhibition flights and 
pyrotechnics has always placed the Aviation Expo, founded by 
Byron Godberson of Byron Originals*, in this special category. 

But how has the show fared since its move from Ida Grove to 
Ankeny, IA? On assignment from Mode! Airplane News, I made 
the trip to report on what was new and different as this huge 
event entered its second year at a new venue. 

This year, approximately 40,000 people enjoyed the show, and 
the weather was almost perfect for all five days. Joe Schumacher, 

president of Aviation 


Jim Franklin's Waco 
Mystery Ship dazzled 
the crowds. 


Expo, and his support- 
ing cast did an out- 
standing job. There 
were plenty of bleach- 
ers for spectators (a 
6,000-seat amphitheater 
faced the “Striking 
Back” set), ample room 
on the flight line for R/C 
pilots, and excellent 
facilities, whether you 
were camping or just 
making a day trip. 





The Striking Back show 
features riveting 
pyrotechnics. 


tMAA-legaf aircraft and ducted fans are 


flown during the R/C days at the Expo - 
David Ribbe shows off his eiectric- 


David Ribbe shows off his electric- 
powered MiG-15 (3.5 minute flights). 


The Cloud Dancers ' Byron Originals F-15s in tight formation 
during an exhibition flight. 
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5 94 AVIATION EXPO 


Randy Geern of Taylor, MO, flew his beautiful Byron Originals 
Staggerwing at the Expo. Joe Schumacher, Expo president, is com 
sidering adding one or two more days of R/C ffying fo the event. 


PYROTECHNIC SPECTACLE 

One of the most impressive features of the 
show was the WW M set, behind the runway, 
that was used during the “Striking Back” 
enactment. Every day. a re-creation of the 
war over the Pacific was staged — complete 
with dogfights, carrier takeoffs, miniature 
tanks and miniature PT boats. As in past 
years, the sounds of bomb blasts, machine 
guns and general mayhem and the accompa- 
nying fireballs and explosions 
were impressive. 

Besides the numerous R/C 
P-5 Is, Corsairs and Zeros that 
did battle during the simulation, 
there were flybys of B-25s, 

P-38s and what may be the 
world's largest flying model— 
the 'A-scale replica of the Enola 
Gay B-29 bomber. The B-29 has 
a 29 -foot wingspan, and it's powered by four 
Quadra- 100 engines that spin Zinger 26x8- 
14 propellers at approximately 5,800rpm. 
“Striking Back" ended with a tremendous 
i fireball and mushroom cloud that represent- 
ed the dropping of the atomic bomb. 

MODEL FLYING 

I Each day of the Expo, time was allotted for 
R/C pilots to perform and show what their 
i models could do. More than 300 pilots 
attended the show, and nearly 500 model air- 
craft took to the air. IMAA-lcgal aircraft (80- 
inch wingspan for monoplanes. 60- inch 
wingspan for biplanes or true Va scale) could 
fly on the 600x40- foot runway; and 10 pilot 
stations were available. “Next year, we plan 
to expand the lime allotted each day lor the 
modelers." says Joe Schumacher. His goal is 
I to increase pilot participation in the Expo. 
Word has it that this may include one or two 
days that arc devoted to R/C flying. 

AT-6 PYLON RAGING 

The AT-6 pylon races were among the 
fa vori te e ve ms . Twerti y - fou r pi I ot s competed 


twice a day for the chance to 
reach the championship. A 
total purse of $1*900 was 
given to the top lour finish- 
ers — Dennis D. Crooks from 
Illinois (first). Rubba Spivey 
from Georgia (second), J. 
Michael Bruno from Texas 
(third) and Rich Du fern 
(fourth)— with $ 1,000 going 
to first place. It was a thrill 
to see those big planes and 
their pilots being pushed to 
the edge. 

EXHIBITION FLIGHTS 

The Expo offered one of the best full-scale 
aerobatics programs I have seen; some of 
the most exciting performers on the air- 
show circuit wowed the crowds. These per- 
formers included Sean D. Tucker, Jim 
Franklin and the Waco mystery ship, the 
Sierra Aces and Wayne Handley with his 
agrobat ics demonstration. Agrobaties is a 
form of acrobatics that incorporates crop- 
dusting techniques with traditional aerobatic 
maneuvers. Wayne had a lot of 
people on the edge of their seats 
with his heart-stopping, low- 
altitude stums. 

The Cloud Dancers showed 
their R/C flying techniques. 
Piloting Byron Originals F-15s, 
they performed some of the most 
amazing, tight, formation flying 
seen anywhere. Also, the Lanier 
R/C* team demonstrated a breathtaking aer- 
ial ballet, 

EXHIBITORS 

More than 60 exhibitors sold their products 
to enthusiasts. There were also plenty of 
places to shop for almost anything you could 
think of pertaining to aviation. 

Joe Schumacher has dedicated his time 
and energy “...not to let up until the event is 
perfect"; and his efforts are yielding fruit. 
The Aviation Expo provides riveting enter- 
tainment and an opportunity to fly R/C air- 
craft with fellow modelers; and it presents 
the sport of R/C to thousands of spectators 
in a safe and responsible fashion. Looking at 
the big picture, it's not only a great show, 
but it's also good for the hobby. In '95, the 
Expo will be held from July 19 to July 23. If 
you have the time, check it out. For more 
information about Expo '95, or to order the 
video of Expo '94, write to: Aviation Expo, 
P.O, Box 498, Ankeny, 1A 5002 L 

Addresses ore listed nlplutbetivolly in the Index of 
Manufui tares on jktju 1 77. ■ 


The Aviation 
Expo provides 
riveting 

entertainment and 
an opportunity to 
fly R/C aircraft 
with fellow 
modelers. 


lOBiffi 


ATTACK COBRA 
No. 4500 


f 


SHRIKE 
Ho. 9100 


CORSAIR 
No. 9000 


Big Control Line World War II Fighter 

See your local Hobby Retailer. 

For a free 1994 catalog write to: 

© Cox Products, Dept, M 
350 West Rincon Street 
Corona, CA 91720 
Collect Cox Cogs and Slammers! 







The Model Airplane News 

Survey of 
Programs 

for Modelers 




Emerging software supports model design, 
construction and analysis 


by DAVE GARWOOD 


Cygnet Software FOILED AGAIN!!— on-screen airfoil 
modifier. 


Comp u Foil Professional can perform on-screen airfoil- 
shape modification with a moose. 


Airware AtRFOIL-ii velocity distribution plot for FX-60 
airfoil. 


W hile about a quarter of U.S. homes have a computer, over 
half of Model Airplane News readers use them, according to 
reader surveys. Computers work for us as writing machines, personal 
organizers, game platforms and launch pads for electronic communi- 
cations. Many aeromodelers use their computers to support hobby 
activities, and probably many more would if they knew the range of 
modeling programs available. 

To help in this area, Model Airplane News commissioned a survey 
of the aeromodeling software programs currently available. We sent 
surveys to 31 software publishers to learn about their programs to sup- 
port model airplane design, construction, and analysis. Information 
from those who responded is presented in the table that makes up 
most of this article. This is the largest 
modeling software listing published to 
date, as far as we know. 

Because of the complexity of the R/C 
flight simulators, such as Radio-Control 
Flight Simulator*, Skylark* and 
AeroChopper*, 1 will discuss them in a 
future article. 


MODELING PROGRAMS 

Airfoil design, analysis and plotting soft- 
ware make up the largest group of the sur- 
vey. These programs take airfoil layout off 
graph paper and put it onto the computer 
screen, making it easier and quicker to 
scale accurate airfoil sections and to cut 
balsa ribs or foam-cutting templates. The airfoil-analysis programs 
model the behavior of air over the wing and support the experimenta- 
tion and design of new airfoils. Many programs include a library of 


ModelCAD includes a tremendous number of 
CAD capabilities. 


pre-loaded airfoils and allow entry of air- 
foil coordinates from outside sources. 

Computer Aided Design, or CAD, pro- 
grams are the next biggest group — again 
moving work from graph paper to the con- 
sole and maybe saving some time in the 
balsa dungeon. Accuracy and productivity 
are up, frustration and time wasting are 
down. The number and variety of analyti- 
cal tools available in these programs is 
amazing, while their cost is affordable. 
Also in the CAD category are utility 
programs that assist in converting 
scanned images of a three- view drawing into a CAD file. We have 
printer utilities that take CAD output designed for pen plotters writing 
to very large sheets of paper and redirect the output to tractor- feed dot- 
matrix printers. These types of 
program increase the flexibility 
and capability of the CAD 
programs. 

The third most populous cate- 
gory contains the performance 
analysis and prediction software. 
These programs provide analyti- 
cal support to modelers seeking 
to enhance aircraft performance. 
Two emphasize electric-pow- 
ered airplanes: others concen- 
trate on sailplane performance. 
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Model Airplane News survey of computer programs for modelers 

Compiled by Dave Garwood in September 1994 from information supplied by software publishers 


Table 1 


Program Name 

AIRFOlUi 

The Eppler Airfoil Design and 
Analysis Code 7/5/94 ver 

Hans- Walter Bender Airfoil 
Encyclopedia 

Soartech 8 Airfoils 
Data Disk 

Program Typo 

Airfoil design and analysis 

Airfoil design and analysis, including 
sailplane performance 

Airfoil design and analysis 

Airfoil design and analysis 

Computer 

required 

IBM PC. XT, AT or compatible with CGA, 
EGA, VGA, Hercules or compatible 
graphics adapter 

IBM 6085 or higher 

IBM 80366 or higher running 
Windows 31 

Not applicable (printer driven by program 
Ihis data is impeded into) 

printers 

supported 

Many dot-mairfx printers and HP LaserJet 

HP LaserJet and PostScript compatible 
laser printers 

Any Windows-supported printer 

IBM 6086 or higher 

Major 

program 

features 

A collection ot tow speed airfoil analysis 
design toots, including: (1) Veiodty dis- 
tribution along the surfaces ol the airfoil, 
(2) Boundary layer development diagram 
which gives a quick visual check on lami- 
nar-furbuient tradition t and (3) Uft-drag 
polar gives a summary of airfoil perfor- 
mance. The analyses can be viewed on 
semen or printed. 

Conformal-mapping method for design of 
airfoils with prescribed velocity distribu- 
tion characteristics. Panel method for 
analysis of the potential flow about given 
airfoils. Boundary layer method, so airfoils 
with prescribed boundary layer character- 
istics can be designed and airfoils with 
prescribed shapes can be analyzed. 

This incredible airfoil coordinate date bank 
contains 2435 sets of airfoil coordinates. It 
data has been published on an airfoil, it’s 
in this program. Also available is a pow- 
erful Windows program by Ludwig 
Wtechers which displays, combine 
blends and prints airfoils. 

This Is the data from the Princeton tew 
speed wind tunnel tests. This collection 
includes all tables, all coordinates, and all 
polars on the airfoils presented m 
SoarTech 8. It's designed io be used to 
import the dafa into any airfoil design 
program, 

Special 

features 

The Eppler analysis used in AIRFOIL— U 
has been demonstrated by comparison 
with wind tunnel data to provide accurate 
analysis for many, if nor most, airfoils. 

Multi-point design capability 

Tire Windows program calculates and 
displays velocity distributions around 
airfoils. 

This is the complete collection of date 
printed in Airfoils at tow Speeds. 

Technical 

support 

Not specified 

None 

Letters and phone calls 
(804) 428-6064 

Letters and phone calls 
(604) 428-8064 

Price 

Full program— $395 
Oemodlsk— $10 

$1,500 

Write for free brochure 

Bender collection — $145 
Windows program to run— $120 

$12 — US. 

$14 — elsewhere 

Order from 

AIRWAFE; PO Box 295, Canton. CT 
06019; (203} 693-8635. 

Somers and Maughmer. Inc. (sole North 
American distributer); PO Box; 796, State 
College, PA 16B04-0796. 

SoarTech Journal c/o H, A (Heck) Stokely 
1504 N, Horseshoe Cir., Virginia Beach, 
VA 23415: (804)426-8064. 

SoarTech Journal c/o H A, (Herk) Stokeiy 
1504 N Horseshoe Cir.. Virginia Beach, 
VA 23415; (804) 428-6064 


Table 2 


Program Name 

Airfoil Plot ver 6.0 

CompuFoit Professional ver 1.92 

Foil 1.2 

FOILED AGAIN!!! Ver 2 09 

Program Type 

Airfoil plotter: print patterns and 
temp fates 

Airfoil plotter: generate rib and foam 
templates 

Airfoil plotter: create, display, print airfoils 

Airfoil plotter; convert from numerical 
data 

Computer 

required 

IBM XT compatible with DOS 3,2 

IBM 80286 with VGA graphics (EGA 
available on special request) 

Any Macintosh with System 6 or greater 

IBM PC AT with VGA graphics 

Printers 

supported 

9- and 24-pin dot matrix, and HP LaserJet 
11 and later laser printers 

HR LaserJet, HP Deskjet, Bubblejels, 9 
and 24-pin dot matrix, pen plotter 

Ajiy quickdfaw pmirrter 

Dot matrix and laser 

Major 

program 

features 

Plots airfoils and Fealher/Cul team core 
templates, up to 40 Inch chord. It allows 
user to change camber, thickness, and 
combine airfoils. You can display airfoils 
on screen if CGA, EGA, or VGA monitor is 
available. Includes 42 airfoils and date 
entry module for entering others The Pro 
version has 150 airfoils and includes 
AFEdit, an airfoil editing and viewing pro- 
gram that can display up to three airfoils. 
AFEDit requires EGA or VGA graphics. 

Integrated environment for airfoil preview, 
moody, and print. Built in easy to use 
CAD allows for direct airfoil manipulation, 
change camber, thickness. Computes 
transitional airfoils, Templates for foam 
cutting or full sets of ribs. Templates may 
include spar slots and tabulator rfbs, 
building jig holes, washout, leading edge, 
leading edge v-notch. Computes full set 
of elliptical platform ribs. Exports stan- 
dard. DFX file for CAD programs and CNC 
machines. 

Creates, displays and prints NACA 4/5 
airfoils, large library of airfoils, including 
NACA 6-, 7- and 8^ series. Different 
viewing options, scanning feature lo 
derive coordinates from scanned airfoils. 
Reads and writes airfoils to text tiles or 
Mac pid, fifes. 

Plots airfoils from numerical data, a lob 
that is tedious and time consuming to do 
by hand. Easily and quickly plots multiple 
airfoils, and automatically calculates rib 
sizes needed for tapered and elliptical 
wing shapes. Program comes with 52 
airfoils which the user can easily vary in 
thickness, chord and camber, Supplied 
with well-wrilten and well-organized 
25- page user manual. 

Special 

features 

Available since 1984, the program is 
easy Io use and runs on any MS/DOS 
computer and does not require EGA or 
VGA graphics. 

Feather/Cut calculator. Leading edge hot 
wire kerf compensation, integrated Many 
preview oplions. Integrated CAD utility, 
math calculator and text editor. 

The program is free Runs on a 
Macintosh. 

* 

Browse airfoil shapes on screen. Program 
operation Is nearly intuitive, and easy lor 
those with some PC and airfoil experience 
may be able to skip the manual. 

Technical 

support 

Letters, phone; (615) 455-5788 
CompuServe; 73757,1144 
E-mail; canders@edge,ercnet,com 

Phone calls during evening hours 
(513) 299-7684 

Phone (408) 738-6688 
Fax: (408) 738-6871 
E-mail: greg@aerometrics.com 

Phone calls during evening hours 
(619) 792-8021 

Price 

Standard version— $35 
Professional version— $60 

With standard airfoils— $65 
190 airfoil library — $12 

Free from Internet FTP sites (Mac 
archives) or send a formatted disk with 
stamped return disk mailer 

$59.95 

Order ft om 

Northeast Sailplanes or Chuck Anderson 
PO Box 305Tullahoma,TN 37383 615 
455-5788 

Eric Sanders 3904 Traine Drive Kettering, 
OH 45429; day:j51 3) 455-6305 
ew: (513) 299-7684 

Gregory Payne Aerometries, lnc„ 550 Del 
Ray Ave., Sunnyvale, CA 94086: FTP 
Mrsti.wuarchive.edu 

Bern re Crowe CYGNET Software, 3525 
Del Mar Herghis Rd. #237, San Diego, CA 
921 30; (619)792-8021. 
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Table 3 


Program Name 

NACA Generator ver 1 .3 

CaddView ver 2.0 

Computer Aircraft Designer ver 2.1 

ModelCAD 

Program Type 

Airfoil plotter: generate airfoil coordinates 

Computer Aided Design; trace and import 
vector drawings of plans, drawings, 
topographic maps 

Computer Aided Design: 3 dimensional 
CAD and aerodynamics analyzer 

Computer Aided Design. CAD with design 
calculator and ModelCaic included 

Computer 

required 

IBM 286 with VGA graphics, (EGA 
version available on special request) 

IBM 80286 and VGA video and mouse to 
trace images 

IBM 80286 with EGA, VGA. or SVGA 
graphics, mouse 

IBM 8086 or higher (Windows version 
coming) 

Printers 

supported 

HP LaserJet. HP Deskjet. Bubblejet. 9 & 
24-pin dot matrix, pen plotter 

Epson compatible dot matrix HP LaserJet 
II compatible laser 

Dot matrix, HP LaserJet, or HP plotter 

Lasers, dot matrix, and others; about 180 
printers supported 

Major 

program 

feafures 

Point and click interface. Produces eight 
of the six digit NACA laminar flow airfoils 
(63, 64, 65. 66. 67. 63A, 64A. 65A series) 
in your choice of thickness and lift coeffi- 
cient. five digit airfoils (210, 220, 230, 
240. 250, 221. 231, 241, 251) in your 
choice of thickness, and four digit airfoil 
of cambers from 0-8%, camber positions 
from 10-90% in your choice of thickness. 

A vector and raster program combined, it 
gives the ability to trace aircraft photos, 
diagrams, blueprints, illustrations, line 
drawings and output vectors in DXF 
(Drawing Exchange Format) and Generic 
CADD format for input into CAD 
programs. 

Very flexible and easy to use. Full air- 
frame design, including airfoils, formers. 
Displays 3D and perspective and 
on-screen rotation. Handles simple and 
oddball designs. Electronic wind tunnel— 
analyzes stability and control. Imports 
DFX.PCX, GIF files. 

Operated with quick, single keyboard com- 
mands Very flexible text handling in 16 
fonts. Infinite zoom. Entity (object) selec- 
tion for edit, copy, move, etc.. Includes air- 
foil symbols, many draw and edit tools. 63 
layers. 16 colors. Unlimited scaling - draw 
model and print at infinite scales. Find 
center of gravity. Upgrades to DesignCAD. 
Free phone technical support. 

Special 

features 

The only commercially available, stand- 
alone program which can produce the 
NACA six digit airfoils. Built-in preview 
mode. 

This stand-alone program requires no 
olher CAD to run “under." Low cost. 
Nearest competitor costs about $10 and 
requires AutoCAD. 

3D CAD and aerodynamics are 
completely integrated into a full spectrum 
design program, from wing rib placement 
to stall speed calculation. 

Designed for modelers by modelers. 

Technical 

support 

Phone calls during evening hours 
(513)299-7684 

Phone (607) 264-8149 
CompuServe: 71054,47 

Phone: (703)476-2438 
e-mail: cad@accessdigex.com 
BBS: 703 476-9832 

Phone: (918) 825-4844, FAX: (918) 

825-6359 

BBS: 918825-4878 

Price 

$18 

$59 95 (free demo version by mail or 
download from CompuServe) 

$79.95 

$99 

Order from 

Eric Sanders, 3904 Traine Dr.. Kettering, 
OH 45429; day: (513) 455-6305, eve. 
(513) 299-7684. 

Monumental Computer Applications. 9 
Genesee St., Cherry Valley, NY 13320; 
(607) 264-8149, FAX: (607) 264-3307 
BBS: (607) 264-3307. 

Computer Aircraft Designs, PO Box 96. 
Herndon, VA 22070; (703) 476-2438. 

American Small Business Computers, 
One American Way Pryor, OK 
74361-8801; (918)825-4844. 

Table 4 

Program Name 

1 

Program Type 

Model Design ver 4.0 

WingDesigner PRO ver 1.05 with 
EditFoil ver 1.0 

Wlngmaster Model Wing Designer 

Member Master 

Computer Aided Design: airfoil, wing and 
utility plotter 

Computer Aided Design: CAD/CAM 
mechanical design programs 

Computer Aided Design; model wing ribs 
and planforms 

Club management: club roster and dues 
payment 

Computer 

required 

IBM XT compatible with DOS 3.2 

IBM 80286 with VGA graphics 

IBM 80386 running Windows 3.1 or later 
in enhanced mode 

IBM 8088 or higher, color only, hard 
disk recommended 

Printers 

supported 

9- and 24-pin dot matrix, and HP 
LaserJet It and later laser printers 

Most 9- and 24-pin dot matrix printers as 
well as laser printers 

Windows printers 

All 

Major 

program 

feafures 

This program includes all of Chuck 
Anderson’s Airfoil Plot 6.0 plus; It plots 
wing plans with up to five panels per half 
span. Rib sets can transition from one foil 
to another for each panel. Rib sets with 
washout. Plots angle templates. Plots 
circles, ellipses, and center of ellipses 
with flat inserts in top and bottom or 
sides. 

Design constant chord or tapered wings 
with the same or different airfoils for the 
root and tip. Spars may be any size and 
don't have to be full length. Sheeting 
may be shown. Wing top view as well as 
ribs may be plotted. The PRO version 
exports in DXF format for import to 
AutoCAD. Spar cutouts are shown on 
each rib. All outputs available on screen 
so the design can be viewed before plot- 
ting. A design report may be printed. 
Expand command allows easy smoothing 
of the leading edge. 

Select from more than 250 airfoils in 
library, including historical airfoils 
(Clark, Curtiss. USA, Gottinger, RAF) and 
more that 100 Eppler and modern airfoils. 
Customize any airfoil, modifying thick- 
ness and camber. Apply airfoils to wing 
design, using multiple airfoils in a wing. 
Print complete wing plans, to scale or 
fit— to-page Produce plot files or transfer 
drawings to DesignCAD. ModelCAD. or 
other CAD software using HPGL output. 

Allows entry of club member information 
including your choice of affiliations. 
Supports tracking of dues payment for 
various membership types. Prints full 
and abbreviated club rosters. Prints 
mailing labels. 

.. _ 

Special 

features 

Available since 1986, the program is easy 
to use and does not require EGA or VGA 
graphics. 

Spars of any size or shape may be placed 
in any position on the wing. Show 
aileron and flap outlines. Place wing fix- 
ture hole targets on each rib. Sweep back 
or forward. 

Produce NACA 4-digit, 5-digit, and 
6-series airfoils. Look up answers quick- 
ly with extensive online help. Print targe 
drawings on normal size printers using 
automatic paneling. 

Provides dues payment history and 
shows each member's dues payments to 
date. 

Technical 

support 

Letters, phone: (615) 455-6430 
CompuServe: 73757,1144 
E-mail: canders@edge ercnet.com 

Will take phone calls after 7:00 PM 
Central Time (708) 21 3-3571. 

Phone day: (918) 825-4844 evening: 
(918)825-1008' 

CompuServe 73157,3543 

Price 

Standard version— $50 
Professional version— $75 

Standard version— $129.95 
Professional version— $169.95 

$129 

$32.95 

Order from 

Northeast Sailplanes or Chuck Anderson. 
P0 Box 305. Tullahoma. TN 37388; (615) 
455-5788. 

C&J Microsystems. Jim Darby, P0 Box 
8367. Bartlett, IL 60103-8367; (708) 
213-3571. 

Websoft Inc., 287 Cottonwood Rd., Pryor. 
OK 74361; Day. (918 825-4844 Eve: 
(918)825-1008, FAX: (918)825-7205. 

Chandero Systems, Inc.. Robert A. 
Blaney. 14 Parkview Rd , Long Valley, NJ 
07853; (908)852-2674. 


In addition to these categories, there are programs to help you find 
magazine articles, to analyze performance of battery packs, to opti- 
mize use of building materials, to manage radio frequencies at the fly- 
ing field and to keep track of club member information. If you’re 
ready to use your computer to support your hobby, there's no shortage 
of software available to help you do it. 


PROGRAMS NOT YET AVAILABLE 

The programs that seem under-represented to me are those that help 
with club management and operations, such as frequency-control sys- 
tems and contest scoring. Is there a development opportunity here? 
Will modelers buy these programs if programmers develop them? 

We have general database programs, and one specific magazine 
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Table 5 


Pribram Name 

Mag-Track 

AREA10 ver 1.0 

Scanover 

Dot Matrix Plotter 

Program Type 

Magazine article locater 

Design and other utilities: Wng area/ 
wing loading calculator. 

Design and other utilities; trace scanned 
images into CAD 

Design and other utilities: print drawing to 
multiple pages 

Computer 

required 

IBM 8086 or higher, needs only a floppy 
drive and texl screen 

IBM 80286 or compatible 

IBM AT with VGA 16 colors 

IBM compatible 

Printers 

supported 

All 

Dot-matrix and HP LaserJet 

None needed 

IBM and EPSON compatible dot matrix 

Major 

program 

features 

Locates articles in your personal library by 
indexing those you may want to refer to 
again. The data entered includes article 
title, author, publication, issue, and page 
The user can search tor an article online 
or print a list of indexed articles. This is 
a public domain program previously pub- 
lished in text form. For those who do not 
wish to type in the 120 lines of BASIC 
code, the program is available on diskette. 

Quick and easy to use wing area and wing 
loading calculations for models of any 
size. Automatic calculation of mean aver- 
age chord (MAC). Displays and prints a 
spreadsheet that plots wing loading tor a 
range of gross weights. All data can be 
printed on both dot matrix and laser 
printers. 

Provides a way to easily get a three-view 
or other drawing into your CAD program. 
Scanover is a TSR that allows you to trace 
scanned images on your CAD screen. 
Versions available for AutoCAD. 
DesianCAD 2~D, Envision It, Generic 
CADD, ModelCad Please specify CAD 
program with order. Canadian and foreign 
orders: CAD-ART Systems. Ltd., 4801 
45 Street St. Paul. AL, Canada T0A 3A3; 
(403)645-3248 

Advanced plotter file printing system for 
IBM/Epson compatible dot matrix printers 
Automatically prints large drawings to 
multiple pages AutoCAD. Autosketch. 
CadKey, DeSignCAD, Drafix Ultra, 
Envision It. Generic CADD, Micro Cadam, 
ModelCad and TurboCad HP-GL plotter 
files are supported Canadian and foreign 
orders: CAD-ART Systems, Ltd.. 4801 
45 Street SI. Paul, AL. Canada T0A 3A3; 
(403)645-3248. 

Special 

features 

Oiskette includes documentation, BASIC 
source code, and compiled version of 
MAG-TRACK program 

No other similar program available. 

Windsoft Company will scan your draw- 
ings or three views for use with the pro- 
gram, for a very reasonable price. Call Bill 
Windsor for more info. 

Paul Matt’s scale airplane drawings avail- 
able in Scanover TIFF format, licensed to 
Windsoft Company. 

Technical 

support 

Postal mail inquiries; Internet e-mail; 
70254.361@compuserve.com 

Phone and fax customer support 
voice/FAX 708425-5885 

Phone (302) 678-51 74 

Phone (302) 678-5174 

Price 

$9— specify disk size and density 

$12.95 plus $5 shipping 

$99.95 — modeler’s combination 
$144.95— with dot matrix plotter (basic) 

$99.95— modeler's combination 
$144.95 — with Scanover 

Order from 

Jim Harrigan, 103 Highland Ave.. 
Rensselaer, NY 12144-1006. 

Vortac Manufacturing Co., P0 Box 469. 
Oak Lawn, IL 60453; voice/FAX (708) 
425-5885. 

Windsoft Co., 1405 Hopkins Ave., Dover. 
DE 19901-4003: (302) 678-5174; FAX 
(302)678-4957. 

Windsoft Co., 1405 Hopkins Ave., Dover, 

DE 19901-4003; (302) 678-51 74; FAX 
(302)678-4957. 
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Table 6 


1 

Program Name 

Pattern Master 

Design & Enlarging Tools for 
Modelers 

RC Helper Ver 1.08 

AERO ‘COMP Ver 2.1 E 

Program Type 

Design and other utilities: materials cut- 
ting optimizer 

Design and other utilities, tool kit for 
enlarging designs 

Design and other utilities: R/C tool kit 

Performance analysis: for electrics (also 
glow, sailplanes) 

Computer 

required 

IBM 80386. Windows 3.1, VGA graphics 

Any DOS-based PC 

IBM 8088 (XT) 640k, CGA video 

IBM 8086 or higher. Mouse, hard drive 
supported but not required. 

Printers 

supported 

All dot matrix and laser 

Epson/IBM compatible dol matrix 

Epson dot matrix, HP Deskjet. HP 
LaserJet and compatibles 

All 

Major 

program 

features 

Reduces waste ot balsa sheets and wing 
covering materials by generating cut pat- 
terns tor flat sheet materials (any material 
sizes). Allows stock sheet inventory for 
many materials, and order entry for 
required pieces. Displays and prints 
graphical cutting diagrams. Online docu- 
mentation and tutorial. Send SASE for 
descriptive brochure. 

Four simple, traditional enlarging tools 
using your computer No CAD program 
or CAD skills are required. The tools are: 
1 . Scaling Calculator: 2. Grid paper 
Maker; 3. Scale ruler printer; 4. Area cal- 
culator. RC Design Tools are easy to use 
and come with complete instructions. All 
you need to know is how to start the com- 
puter and use the keyboard. 

1. BATTERY RATING: Uses a digital volt 
meter to rate battery packs Calculates the 
discharge time for standard and other 
loads. Print results to page or pack labels. 

2. GEAR RATIO: find final ratio, 
pinion/spur ratio, spur gear RPM. Print 
results to page or labels. 3. FREQUENCY 
PEG BOARD. Replaces messy clothespin 
boards with an easy to use, color coded 
frequency chart covering the 27, 50, 53 
and 75MH2 surface bands. Prints a 1 page 
frequency chart showing ail channels. 

Experiment to maximize your airplane’s 
performance on a computer rather than on 
the workbench. The program analyzes the 
results of physical changes to the model 
with pull down menus and help screens. 
While designed for R/C electrics, also 
useful for gas/giow, dueled fans, heli- 
copters, sailplanes and full-size aircraft. 

Special 

features 

Windows software, fully graphical 
Unlimited quantity of pieces can be cut. 

Concept Technology also offers a preci- 
sion scanning service and a precision 
plotting service. Send SASE for price list 
and more info. 

Easy to use, menu driven. Direct author 
support and contact. Trial version avail- 
able from CompuServe (GO MODELNET, 
Library 7, filename RCH108.ZIP) 

Extensive electric motor data, with ability 
for user to add motor data Ability to 
change one parameter at a time. Accurate 
calculations at high RPM and high air 
speed. 

Technical 

support 

Phone (908) 852-2674 
CompuServe: 73157,3543 

Phone (619) 486-2464 (evenings, 
weekends) 

Postal mail, CompuServe e-mail. FidoNet 
RC MODELS and RCM echos, TeleNet 
Canada TNC_RC_M0DELS echo 

Not specified 

Price 

$249, demo version— $15. 

$19.95 plus $1 shipping 

$15 (money orders only) 

$79 plus shipping 

Order from 



Chandero Systems, Inc., Robert A. 
Blaney. 14 Parkview Rd , Long Valley, NJ 
07853; (908)852-2674 
CIS ID 73157,3543 

Concept Technology, Dave Bessel. P0 
Box 669, Poway CA 92074-0669; (619) 
486-2464 (evenings, weekends) 

Kent Timm. Team Timm R/C Software. 
1229 Marlborough Ct. Ste. 608, Oakville, 
ON, Canada, L6H 3B6; e-mail address: 
74647.3552@compuserve.com 

Hobby Lobby, Tower Hobbies. Kavau Co. 
or the publisher: USR&D Corp , PO Box 
753, Hacketstown. NJ 07840-0753; (908) 
850-4131. 


article indexing program, but, apparently, no offering by the model 
magazines to distribute magazine index DATA on diskette. Maybe one 
or more of the model publishing houses will be willing to supply the 
data, and maybe an enterprising programmer will help develop the 
software. Then we computer mortals will be able to easily locate sever- 
al reviews, via our computers, to help decide which kit to buy next. 


WHERE WE ARE GOING 

What does the future hold for computer users and software publishers? 
The market looks bright to me. Increasingly sophisticated and engag- 
ing programs will involve increasing numbers of modelers in comput- 
er support of their hobby. More modelers using computers will 
expand the market for software makers. More computerized modelers 
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Table 7 


Program Name 

Max-Soar ver 3.0 

PC-Soar 

Sailplane Design Program ver 4.0 

— ; ' 

Sailplane Design Performance 
Analysis Program - ver 3.4 

Program Type 

Performance analysis. 

Performance analysis. 

Performance analysis; sailplane 
performance addiction 

Performance analysis; 

Computer 

required 

Macintosh with hard disk and HyperCard 
version 2.1 

IBM PC 8088 or higher with CGA or 
higher graphics adapter 

IBM PC XT running DOS, CGA, EGA. 
VGA graphics optional {printer optional ) 

IBM 8086 or higher 



Printers 

supported 


Graphics compatible printer 

Most dot matrix printers supported 

Almost any printer will work 

Major 

program 

foaftires 

Online documental ion. Five sailplanes 
and 10 airfoils included. Use data provid- 
ed or enter your own. Engfish/Meiric abil- 
ity Reynolds numbers effects calculated. 
Plot smk rate versus Hying speed Plot 
Jilt/drag versus f tying speed. Overlay 
plots for comparison. Calculate design 
paramelers like area, aspect ralio. 
aerodynamic center, average chord, tail 
volume, instability factors, equivalent 
dihedral recommended, CG limits and 
more. MaxSeclion plotter included. 

Online documental ion. Five sailplanes 
and 10 airfoils included. Use data provid- 
ed or enter your own. English/Mel ric abil- 
ity, Reynolds numbers eftecls calculated. 
Plot sink rate versus Hying speed. Plot 
lilt/drag versus flying speed. Overlay 
plots for comparison. Calculate design 
parameters like area, aspect ratio, aerody- 
namic center, average chord, tail volume, 
instability factors, equivalent dihedral 
recommended, CG limits and mom. 

Generates L/D and sink rate vs. velocity 
curves for sailplanes. Princeton airfoil 
data can be used in analyses. Multiple 
performance curves can be generated to 
show the effect of adding ballast or mov- 
ing the CG local ion. Wing geometry can 
be specified in up to five segments per 
half span. 

David Frasiers model sailplane perfor- 
mance analysis program that allows the 
user to vary the airfoil, wingspan, wing 
area, and center of gravity to determine 
their effects on the Right characteristics 
under design. Frasier was the instrumen- 
tal ion engineer working with Michael 
Selig and John Donovan on the Princeton 
Low Speed Airfoil tests. He was ki lied in ■ 

an aircraft accident in 1992, 

Special 

features 

Sailplane Design Library includes 51 pop- 
ular sailplane types. Airfoil Section Library 
includes 223 wind tunnel and theoretical 
polars from MTS, SoarTech. and Althaus. 

Also available from UM associates; laser 
cut airfoil templales for precise wing con- 
struction or team wing -core cutting. 

Accurate wing drag data is calculated for 
each wing segment and combined fo get 
an overall wing drag coefficient. 

Included with this program is the 
Princelon wind tunnel tes! data and sev- 
eral pro-entered aircraft parameter files. 

TecPnical 

support 

Not specified 

Not specified 

Letters and phone calls (615) 690-3180 

Will answer letters and take phone calls at 
{894) 428-8064 

Price 

MaxSoar— $?0, includes MaxSection, 
Libraries— $15 each. 

PC-Scar— $40 
Airfoil libraries— - $15 each 

$25 — tf.S, 

$30— foreign 

$35— US. 
$37— elsewhere 

Order from 

ImagiSoft, John Hohensee, S22 W274G0 
Fenway Or,* Waukesha,. Wt 53188; (414} 
521-2472 after 5:30 PM weekdays. 

LJM Associates, Lee Murray, 1300 N, 
Bay Ridge Rd., Appleton, Wl 54915; 
(414) 731 —4848 after 530 PM weekdays 

The Soaring Edge, Edward J. Dumas. 
3220 Boomerang Ln, t Knoxville, IN 
37931; (615)690-3180. 

Soartech Journal c/o H.A. £Herk) Stekely, 
1504 N, Horseshoe Cir*, Virginia Beach, 
VA 23415; (804) 428-8064 


Table 8 


Program Name 

Electro Flight Design 

Ducted-Fan Performance Prediction 

Encyclopedia of Boeing Aircraft 

Aero Design 

Program Type 

Electric-model performance predictor 

Performance predictor for fuel- 
powered ducted-fan models 

Information package for documenta- 
tion, etc. 

Design and other utilities. 

Computer 

required 

IBM 80366 running Windows 3.1 
{currently working on MS/DOS version) 

IBM 80286 or higher, MS/DOS 
(Windows version corning) 

PC running Windows 3.1; 20 
megabytes of hard disk space 
required Tot installation. 

IBM compatible, DOS 3.0 or greater 

Printer* 

supported 

Any windows printer 

No special printer required 


Print through DOS 

p f 

lit 

Calculates model drag and required 
horsepower, electric motor perfor- 
mance, optimum propeller for any 
flight regime and performance over 
flight regime for selected propeller. 

Input the fan physical characteristics, 
the atmospheric conditions, the 
motor power curve and inlet charac- 
teristics, and the program will esti- 
mate the performance of the fan 
installation. 

Photographs of all planes, helicopters 
and ships that Boeing has built to 
date. AH entries contain a photo- 
graph, a brief description and the his- 
tory of the craft. Specifications, such 
as wingspan, length, weight, payload, 
engines used and thrust are also 
included. The program also has an 
“automatic page turner for those 
who would like to browse. 

Allows you to design any type of 
model, flying wings, canards, etc, 
from 4 Inches to 720 inches. Will cal- 
culate CG, lift-to-drag ratio, neutral 
point and sink rate and wili estimate 
weight depending on which material 
and flight power you use. The pro- 
gram will provide a performance 
evaluation and a plant orm, and it 
allows you to evaluate 60 airfoils. 

Special 

features 

_ 

Includes a motor library of very 
accurate data, Works with any gear- 
box. any gear ratio. 

A program rewrite is in the works 
and will probably be available by the 
time you read this. 

Many photographs are in color, and 
the program includes a “page mark- 
er' 1 so that you can return to an entry 
of interest and a search facility that 
allows you to find particular types of 
craft, engine, etc , The program 
comes with a money-back guarantee. 

Has storage and active files and a 
user’s manual; menu-driven program. 

Technical 

support 

Contact programmer John Kress at 
(914) 366-4629 {voice), or e-mail at 
CompuServe ID: 76460,3715 or 
America Online IP: JOHNK8207. 

Contact programmer John Kress at 
(914) 366-4629 (voice), or e-mail at 
CompuServe ID: 76460,3715 or 
America Online ID: JGHNK82Q7, 

Online help; glossary of terms. 

Phone for customer support {818) 
775-1427. 

Price 

$69,50 

$59.50 

Free demo 

5 diskettes-— $29,95 plus $2 S&H 

$88.75 plus S&H (CA residents pay 
sales tax). Specify disk size. 

Order from 

Bob Kress, Kress Jets Inc., 500 
Ulster Landing Rd„ Saugerties, NY 
12477; (914) 366-8149, FAX (914) 
366-5975. 

Bob Kress, Kress Jets Inc., 500 
Ulster Landing R&, Saug ernes, NY 
12477; (914) 366-8149, FAX {914} 
366-5975, 

CodeX Software, Dept, H, 18719 78 
Place W., Edmonds, WA 98026. 

Design Files, 9675 Gso r Chats worth, 
CA 91 311; (818) 775-1427. 


plus better programs; we may have a formula for success here. 

We at Mode l Airplane News are interested in the extent of maga- 
zine coverage of computer topics you'd like to sec. Tell us which of 
the programs surveyed here you'd like to see reviewed in depth. Also 
let us know of your interest in a survey of R/C flight-simulator 


programs. Contact executive editor Frank Masi at 251 Danbury 
Rd„ Wilton* CT 06897; fax: (203) 762-9803; Internet: 
frankm@airage.com* Researcher Dave Garwood can be reached on 
the Internet at 70254*36 l@eompuserve.com. ■ 
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An electric twin with 
power to spare 
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I 'VE ALWAYS WANTED an electric-powered twin airplane , but somehow, I never got around to building one . 
When Tom Atwood offered me the Graupner* Partenavia P-68C Victor as a Field & Bench project, 1 jumped at the 
chance * The Partenavia is one of the many kits that Hobby Lohbxf* imports from Johannes Graupner Models of 
Germany * Graupner kits are known for their high quality, good design and completeness , 



Interlocking construction keeps the fuselage nice and 
straight. The nose bulkhead locks to the formers to 
shape the plane r s nose , 


THE KIT 

The Partenavia comes in a glossy box with a 
large photo of the completed model along 
with several construction shots. All the strip- 
balsa stock is bundled together with rubber 
bands while the sheet balsa and die-cut balsa 
are neatly stacked on the bottom of the box* 
Any parts that could get loose 
and damage the rest of the kit 
are taped to the box sides* The 
hardware package included such 
items as pushrods, wheels, hinge 
tape and wheel collars. Very 
few additional items are needed 
to complete the model 

The construction drawings 
are on two folded sheets. There 
is also a sheet with construction 
photos and German instructions 
and a separate instruction sheet 
densely printed in many languages. The 
directions’ small print make it very difficult 
to find your place, I solved this problem by 
using a highlighter to cross off each step as it 
was completed. The English version of the 
instructions seems to have been translated 
by a person whose primary language 


isn’t English, but if you take your 
time, you'll have no trouble figuring 
things out, 

CONSTRUCTION 

* Fuselage, Interlocking construction 
makes it nearly impossible to build a 
crooked fuselage, I used Satellite City* 
Hot Stuff UFO glues for the entire pro- 
ject. First, several doublers and triangle 
stock had to be added to the fuselage 
sides. The doublers were pre-slotted to 
receive the bulkheads and the lime- 
wood landing-gear mounting blocks. 
Next, 1 glued the three largest bulkheads 
into their slots on the right-side fuselage 
using a triangle to vertically align each bulk- 
head. 1 then aligned the left fuselage with the 
bulkheads and glued everything into place* 
The nose bulkhead interconnects with four 
other formers to lock the nose of the plane 
into the correct shape. The rear of the fuse- 


lage is pulled together, and the rear bulk- 
heads are glued into place, followed by the 
pushrod tubes, servo rails and rear sheeting 
(top and bottom), 

I then installed the landing gear and, using 
the beveled blocks supplied with the kit, 
sheeted the bottom center of the fuselage. 

At this point, the fuselage looks bulky, 
and I was concerned that it might be over- 
weight. Much of the balsa, however, is 
carved or sanded away in the next step, 
and the fuselage takes on a much 
smoother appearance — and loses quite a 
bit of weight. 

The compound curves on the Partenavia 
are made of vacuum-formed plastic. I 
usually hate this kind of construction 
because of the amount of trimming 
needed to fit the parts properly into place. 



Vacuum-formed plastic creates the compound curves 
of the Partenavia’s fuselage , The parts fit wait and 
are lightweight. 





’ . w 

After the landing gear has been installed, the bottom of the 
fuselage is sheeted using beveled blocks of balsa. When the 
giue has set, the blocks are sanded to shape , 



I was amazed when I discovered that the 
mold lines on the plastic pans were right on 
the money, 

I firmly glued the plastic pieces into place 
and then sanded the fuselage to final shape. 
If I were to build another Partenavia, I 
would simply tack-glue the plastic in place 
until the sanding had been done. Then, 1 
would remove the plastic, paint it and cover 
the fuselage with film. 1 think this would be 
quicker than painting the fuselage, and it 


Model name: Partenavia P-68C 
Victor (GR4684) 

Manufacturer: Johannes 
Graupner Models 
Type: electric- powered sport twin 
List price: $179 
Wingspan: 52 5 in* 

Wing area: 380 sq. in. 

Sug. weight: 3 lb., 5 oz.; as 
built— 3 lb,, 8 oz. to 3 lb,, 10 oz. 
Sug. wing loading: 20 oz./sqit; 

as built — 21 *22 oz./sq.ft. 

Airfoil type: flat bottom with 
Phillips entry 
Washout: none 
Length: 37 in. 

Motors: two Graupner Speed 400 
7.2V motors (GR1794 — $10.30 
each) 

Propellers: two Graupner 6x6 or 
Cox 6x4 

No. of channels req’d: 3 

(elevator, rudder, throttle) 
Batteries: Graupner KR 1700 
SCE (BG71700E— $51) 

Speed controller: Graupner 
Power MOS 30 BEC with brake 
(GR3275— $89) 

Wing construction: built-up 
balsa, spruce, ply and 
ffme wood 

Kit construction: built-up balsa, 
ply, lime wood and plastic 

Features: lock-together construc- 
tion; extensive hardware package; 
decals; unique battery-mounting 
system with well-designed hatch; 
and pre-molded air scoops. 

Hits 

* Beautiful looks, 

* Flat glide. 

* Plenty of power. 

* Kit quality and completeness. 

* Battery-mounting system, 

* Sound of twin motors. 

Misses 

* Slight torque-yaw problem. 

Wishes 

* Ailerons would be awsomel 
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• Takeoff and landing 

The Partenavia doesn’t have a steerable nose 
wheel, but the rudder provides adequate 
control for takeoff. The Partenavia will take 
off from a paved runway, but not from 
grass. The 
plane tracks 
straight down 
the runway, 
but looks 
deceptively 
slow. Keep the 
plane on the 
ground, don’t 
rotate early, 
and it will fly 
off with 
authority. On 
landing, the 
Partenavia has The author prepares to 
a fast, flat launch the Partenavia 
glide. The on its second flight. 
plane takes 

quite a while to come down, so you will 
probably over-shoot your first try. The plane 
shows no tendency to tip-stall, but you will 
need to control your altitude with throttle 
(just like a full-size plane). 

• High-speed 
performance 

At full throttle, the Partenavia moves! The 
plane climbs under full power, so I tend to 
cruise at about three-quarter power and only 
use full power for aerobatics. There is one 
nit to pick: the Partenavia requires opposite 
rudder after a turn. When making a right 
turn, the plane is sometimes slow to return 
to straight flight. I think this is a torque 
problem that could probably be fixed with 
counter-rotating props. 

• Low-speed 
performance 

The Partenavia has a flat glide and loses very 
little height. On the second flight with this 
plane, I caught a little bubble of thermal and 
gained some height at quarter throttle. I 
expected this plane to fall out of the sky 
when slowed down; I couldn’t have been 
more wrong. 

• Aerobatics 

The Partenavia was not really designed for 
aerobatics, but it can be forced to do them. 
My plane has been looped from level light 
and will fly inverted with moderate deflection 
on the elevator. I did not try a spin or roll, 
but I have done wingovers with it. 



The author finished the Partenavia using 
Coverite s 21st Century plastic film, primer and 
paint . MonoKote was used to add detail. 



rails with metal cradles and 

^ f m 

r 7 l ~ sfeM" FINISHING 

m l \ I used Red Devil* Onetime 

^ \ J spackling to fill imperfections in 

\V^ ^ J the balsa and in the seams of the 

plastic. I then sanded the balsa 

The constant-chord, flat-bottom wing also uses interlocking w < th sandpaper of progressively 
construction. Dowels align the lime-wood motor mounts with finer grit. The plastic parts were 


the leading edge. 

would make the plane lighter. 

• Tail. The tail surfaces of the Partenavia are 
made of sheet balsa and require little actual 
construction and only moderate sanding. The 
tips of the elevator have to be rounded and 
the control surfaces beveled. 

• Wing. The wing has a constant chord and 
uses a flat-bottom airfoil with a Phillips 
entry. There aren't any ailerons, and the wing 
has a very shallow dihedral for a rudder-and- 
elevator ship. If you are an experienced 
builder, you could add ailerons to the wing 
with very little effort or weight gain. The 
Partenavia has power to spare, so ailerons 
would allow you to do w ild aerobatics. 

MW— Hi Min 


lightly sanded with 600-grit. I 
then vacuumed the dust off and wiped 
everything down with a tack cloth. 

1 used Covcrite's* 21st Century primer 
and paint for the fuselage and the plastic 
parts. The paint was easy to use, and it cov- 
ered well. The 21st Century paint allows 
you to spray on a new coat every three min- 
utes, and it's fuelproof in only 12 hours. The 
paint has a very strong cxior, so you should 
only spray it outdoors or in an area with 
super ventilation. I bought a respirator and 
now would not spray-paint without wearing 
it. I think the $25 cost of a respirator is a lot 
cheaper than the hospital bills that would 
follow paint-fume inhalation. 

I covered the wing and tail 

with 21st Century plastic film. 
^ The color match is very good, and 
It the film really goes around curves 
nicely. I used MonoKote trim 
_ sheets for the blue trim and auto- 
motive trim for the gold. The 


■■ HMHK ' v • A ; -v V 1 , UCIV puI n Ullh w . |lcr lIH i 

The cavernous interior leaves plenty of space for extra radio 1 

gear or batteries. Two Graupner/JR C3041 microservos and a squeegeed into place. 

Graupner Power MOS 30 speed controller (on floor of forward My model came in 4 to 5 
compartment) provide control. Batteries are mounted below „ M # . ^ 

the receiver ounces heavier than the rccom- 



To speed up building, the wing uses a 
“slot-together" construction. The wing spar 
is made up of a spruce cap and a hard-balsa 
web in which slots have been milled to 
accept the wing ribs. Both the leading and 
trailing edges are also slotted. 

First, I pinned the spar and trailing edge 
into place and then I test-fitted the ribs. The 
slots in the ribs were too narrow' to fit onto 
the spar without splitting, so I sanded the 
slots until I had a good fit. 

After I had joined the two wing halves, I 
installed the lower leading-edge (LE) sheet- 
ing and dihedral braces. I routed the Jomar* 
wire that would be used for the motors, 
installed Sermos* connectors then sheeted 
the LE top and center sections. 

The motor mounts are made from aircraft 
plywood with lime-wood mounting rails. 
Lime wood is similar to spruce, but it's much 
easier to carve. I wish Graupner would 
export this wood to the U.S. 

Dowels are used to align the motor mounts 
with the LE, and screws secure the mounting 
rails to the spar. The motors are held to the 


mended weight. This is probably 
because I put on a few extra coats of paint 
for a really nice finish. The plane isn't really 
affected by this extra weight. Just be aware 
that you can build this plane lighter. 



In a crash, the batteries will slide out of their 
tray and through the hatch— totally avoiding 
your expensive radio gear. 


FINAL ASSEMBLY 

The wing was drilled for the mounting bolts 
and the fuselage was drilled to accept the 
blind nuts. I suggest that you discard the 
included wing bolts and blind nuts 
and replace them with the American equiva- 
lent, because metric nylon bolts are almost 
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impossible to find. 

With the wing in place, 1 mounted the 
horizontal stabilizer and checked its inci- 
dence, When I was satisfied* I glued it into 
place with UFO thick CA, I checked the 
alignment of the vertical stabilizer with a tri- 
angle* and then glued it into place. 

The elevator and rudder are hinged with a 
special tape that's provided with the kit. The 
hardware package includes some unique 
control horns that have little wedges that 
ullow the horns to sit level on a beveled sur- 
face. Nice! 

RADIO INSTALLATION 

Hie servo rails are put into place when the 
fuselage is constructed, so radio installation 
is a snap* 1 used Graupner/JR C3041 micro- 
servos for elevator and rudder control, and 1 
used a Graupner Power MOS 30 BEC pro- 
portional speed controller. The MOS 30 is 
low -rate, optically coupled* has a brake, will 
handle up to eight cells at 30 amps and 
weighs L7 ounces. 

The fuselage has a neat battery holder 
that lets the battery slide out through the 
hatch on a hard landing* totally avoiding 
your expensive servos and receiver. 

The motors used in this project are two 
Graupner Speed 400 7.2V motors. These are 
inexpensive little powerhouses. I used a 6x6 
Graupner prop and a Graupner 7-cell, KR- 
1700 SCE* 1700mAh pack. With this com- 
bination* the current draw was 9 amps. I also 
used a set of Panasonic P-170 SCR 
1700m Ah cells and a set of SR l500mAh 
Max cells. All give good long flights. (After 
my positive experience with Speed 400 
motors on this project* J designed three mod- 
els around this motor.) 

CONCLUSION 

The Graupner Partenavia is a really super kit 
that shouldn't give any experienced modeler 
a problem* Bob Powers, the pilot for the 
flight shots* is an experienced pattern flier* 
hut he has no real electric experience. Bob 
loved the way this plane grooved* The plane 
has plenty of power and might be considered 
hot by some pilots. Bob felt that because of 
the high wing loading, the Partenavia 
behaved like a similar sport glow -powered 
plane. 

Hobby Lobby claims that anyone who 
has soloed a Telemastcr can fly this plane. 
Well... maybe; but I think this should be per- 
haps your third plane, because it is a tad fast. 
Although the Partenavia is a bit pricey ($179 
retail), I feel its quality and completeness 
more than justify its price* If you carft tell: 
I'm really happy with this kit! 

* Addresses are tinted alphabetically in the Index of 
i Manufacturers on page / 77, ■ 


JJ 


Leader in Small Airfoil Technology 


ASTER AIRSCREW 


Master Airscrew propellers develop greater thrust at lower rpm's. Thin 
airfoil sections and efficient tips combine for greater thrust, more noise 
suppression and true tip path at the engine's optimum power band. 

Available in six different series in a broad range of diameters and 
pitches. Series include the distinctive scimitar-shaped S Series, the 
semi-scale Classic Series, and the new 3-blade Super K Series with 
replaceable, adjustable pitch blades. 

Nylon props are made of glass-filfed nylon for strength- and durability. 
Wood Series is made of lightweight, kiln-dried beechwood in 9" to 1 6“ 
diameters. Heavier maple is used in the 18 ,h to 24" range. 


G/F 

Series 


black, glass-filled nylon 

5.5x4, 5.5x4. 5 

6x3, 6x3.5, 6x4 

7x4, 7x6 


SI- 09 
$1.09 
$1.29 


8x4. 8 x 6 $1.39 

9x4, 9x5, 9x6, 9x8, 9.5x6. $1.59 

10x6, 10x7, 10x8 $1.79 

11x6, 1 1x7, 1 1x7.5, I 1x9. $1.99 


K 

Series 


black, glass-filled nylon 


14x6, 14x8 

$5.09 

12 x 6 , 12 x 8 

. $2.29 

15x8, 15x10 

$6.09 

13x6, 13x8 

. $3.99 

1 6 x 6 , 16x8 

$6.89 


Classic 

Series 


black, glass-filled nylon 

16x6, 16x8, 16x10 $7.95 


18x6, 18x8, 18x10 $13.25 

20x6.20x8,20x10. $15.25 


Wood 

Series 


beechwood or maple 

9x4, 9x5, 9x6, 9x8 $1.95 

10x5, 10x6, 10x7, 10x8... $2.25 

1 1x6, I 1x7, 1 1x8, 1 1x10. $2.55 

12x6, 12x8, 12x9 $3.25 

13x6, 13x8, 13x10 $3.95 


14x6, 14x8, 14x10.. 
16x6. 16x8, 16x10.. 
18x6, 18x8, 18x10... 
20 x 6 , 20 x 8 , 20 x 10 ... 
22 x 8 , 22 x 10 , 22 x 12 . 
24x8, 24x10, 24x12. 


$5.25 

$8.95 

$13.95 

$15.95 

$17.95 

$19.95 


/i Scimitar 


Series 


charcoal gray, glass-filled nylon 

10x6, 10x7 

$2.09 

8x5, 8 x 6 

$1.59 

11x6, 1 1x7 

$2.29 

9x5, 9x6 

$1.79 

12 x 6 

$3.29 


More sizes to come ! 


Super K Series 

3-Blade black, glass-filled nylon 
pj^Qpg|| 0 Pj 1 2 in. dia.; adj. pitch, $34.95 



13 in. dia.; adj. pitch $36.95 

replacement blades ( 3 /pk.) 

12 inch $9.95 

13 inch $9.95 


More sizes to come 


See Your local Hobby Dealer for Master Airscrew Propellers & Accessories 

WINDSOR PROPELLER COMPANY 

32 1 9 Monier Circle * Rancho Cordova, CA 95742 - [9161631-8385 
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ISC/Indy 
International 
Clipped- Wing 



w 





T HE J-3 CUB is arguably the most popular airplane of all time. Its friendly 
yellow paint scheme, diminutive size and forgiving nature make it a natural 
trainer, and thousands of pilots who won their wings in the back seat will 
attest to the Cub’s durability and dependability. This love affair with the Cub is 
quite evident in the modeling world as well, with literally dozens of different manu- 
facturers presenting their versions of the venerable workhorse. 

It is a truism that the closer in size a model comes to its full-scale counterpart, the 
more closely the 
model will emulate 
the flying character- 
istics of its subject; 
and this clipped- 
wing Cub from ISC 
International is a 
case in point. 


quaity, ye 
nexpensive, 
qiant-scale 


r 


:ram: 





After pre-fitting the wing halves with the supplied aluminum brack- 
ets, the wing assembly is ready to be permanently joined with slow- 
curing epoxy. The halves matched perfectly. 


THE KIT 

The ISC* Cub is an 
almost-ready-to-cover 
(ARC) kit, with balsa- 
sheeted foam wings 
and a built-up balsa 
and ply fuselage, and 
is an improved version 
of ISC's previous Cub 
offering. The first 
thing we noticed upon 
opening the box was 
the top-quality nature 
of the construction: 
every part is straight, light and beautifully 
sanded. The leading edges of the wings, stab 
and control surfaces arc almost perfectly 
radiuscd and arc truly ready for covering. 

The second thing we noticed was the size 
of the parts: this is a big airplane! With its 
79.25-inch span and 62-inch fuse length, I 
was sure the kit would arrive in two boxes, 
but since the wings are shipped as two 


halves, the entire kit fits into one UPS- 
shippable box and is packed securely. 

The kit comes with a basic hardware 
package but, as the first page of the 
modest instruction manual points out: 

“It will be necessary for you to buy 
some of the hardware, or you may wish 
to use some other brand of hardware.” 

We substituted 30-inch fiberglass 
pushrods with 4-40 threaded 
rods for the balsa pushrods 
included in the kit, and we 
replaced the clevises with 4-40 
Gold-N-Clevises. The servo 
mounts are designed for stan- 
dard servos and, as we had 
decided to use 14-scale servos, those 
were modified as well. The rest of 
the hardware package was quite suf- 
ficient to do the job. 


The ASP 1.08 engine fits snugly inside the fuselage. It can 
be accessed through the hinged hatch. 


CONSTRUCTION 

The first step we took was to carefully 
examine each piece of the kit, search- 


SPECI FIC ATIONS 

Model name: Clipped Wing Cub 

Type: high-wing sport plane with modest aerobatic 
capabilities 

Manufacturer: ISC International 

List price: $349.95 plus S&H; $469.95 (already 
covered) 

Wingspan: 79.25 in. 

Wing area: 1,147 sq. in. 

Weight: 12.4 lb. 

Wing loading: 24.9 ounces per square inch 

Length: 62 in. 

Engine: ASP 1.08 

No. of channels req’d: 4 (aileron, elevator, rudder, 
throttle) 

Radio used: JR* Max 6 PCM 

Kit construction: built-up balsa fuselage and stab; 
balsa-sheeted foam wings 

Hits 

• Beautiful craftsmanship; strong but light; parts 
fit is superb 

• Generous hardware package 

• Easy assembly 

• Great flying machine that takes off in 15 feet and 
lands lightly and slowly 

• Head-turning quotient (HQ): 95 percent 

Misses 

• Instructions could be a bit more detailed, 
although this did not affect our building process. 


ing for any cracks or faulty joints. We found 
one joint that we felt was insufficiently 
glued, but a few drops of thin CA took care 
of that, and construction was underway. The 
instruction booklet starts you out with trial 
fitting the two wing halves by joining them 
with the supplied aluminum wing braces. 
The joint was nearly perfect, with no align- 


FLIGHT 


PERFORMANCE 



• Takeoff and landing 

The Cub handles like a typical tail-dragger. 
Give it a little down-elevator when taxiing 
downwind, and just a touch of up-elevator in 
the takeoff roll. The Cub’s big rudder will 
give you rudder authority at very slow 
speeds, so ground handling is a breeze. 
This Cub ROGs in less than 20 feet! The 
landings are just as simple. Chop the throt- 
tle, and it will float right to the runway. 

• Low-speed performance 

The Cub was designed for low speeds; 
stalls are almost out of the question for typi- 
cal flying speeds — even in the landing 


approach — and should not be 
a concern. Remember to coor- 
dinate the aileron turns with 
the rudder; do that, and you can slow 
this Cub down to a walk. 

• High-speed 
performance 

The Cub is not designed for high speed, 
and the only caveat I’ll throw in is this: fly 
the Cub in a scale-like way, and you (and 
your Cub) will be happy. Hotdog it with a 
really big engine, and you’ll run the risk of 
an inflight structural failure. 

• Aerobatics 

We put this Cub through the basic IMAC 
maneuvers and were pleasantly surprised 


with the results. This Cub can do them all! 
Inverted flight requires almost no down-ele- 
vator at all, and the 1.08 supplies plenty of 
power for vertical maneuvers such as stall 
turns and Immelmanns. Since the Cub 
doesn’t want to stall, spins are hard to initi- 
ate, but are possible. The Cub proved to be 
extremely stable in vertical maneuvers, and 
it showed no tendency to fall off to the side. 
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... more champion 
builders and flyers 
use Slimline 
L ^ mufflers. 


This is the best built 
muffler you'll find. 


SLIMLINE MANUFACTURING 
P.O.BOX 3295 ■ SCOTTSDALE, ARIZONA S5271 
602-967-5053 - FAX 602-967-5030 


merit problems. The second 
step is to ensure that the 
servo wells in the wings 
will accept the servos you 
plan to install, as modifying 
these wells after joining the 
halves would be extremely 
difficult. 

Since the Cub comes pre- 
bui It, the construction 
process could more accu- 
rately be described as an 
assembly process, with little 
or no work involved in 
making the parts fit. We 
simply followed the booklet 
step by step and found no mis- 
takes. The manual does point out 
that the kit is not for beginners 
and, thus, does not include highly 
detailed instructions; however, 
the instructions could stand a little 
more detail, even for builders 
with intermediate skills. 

After assembly had been com- 
pleted, we covered the airplane 
with pink and while MonoKote* 
and installed an ASP 1.08 engine, 
also from ISC International. 
Although the kit specifies a 
2-cycle range from .75 to. 00, we 
fell that aerobatic maneuvers 
would be marginal with the 
available from a ,90 


AH strut mounts are glued into place, and Hie aileron servo 
compartments have been enlarged to take the T 4 -scale servos. 


The holes provided for the wooden engine mount were s /$2 
inch off-center. The manufacturer had no explanation for 
this (t calied ), hut we had decided to install a glass-filled 
engine mount instead of the wooden rails, so the holes' 
positions posed no problems. 


power 

and decided on the bigger 
engine. As we were inter- 
ested in maintaining a scale 
appearance, we were happy 
to receive and test a new 
Slimline Pitts-style muffler 
(no. 602 1 ) designed for 
ASP .90 to 1,08 engines. 
This muffler tits completely 
inside the cowl and works 
quite well. With the engine 
installation complete, we 
installed a JR* radio, range- 
tested the system and were 
ready to fly. The entire pro- 
ject had taken less than 40 
hours \ 


After test-fitting tbe plywood strut-mounting plates to the wing, the 
strut assemblies are placed in position, the bracket holes are 
marked, and blind nuts are installed on the undersides of the plates. 
The plates are then epoxied to the foam-core and balsa skin. 


Call for Our 

FREE 

Catalog 


Over 20 Different Guns 
Great for Lots of Sports 
Ideal Tool for the Racer 
Rental Program Available 
Priced From $$95 - $2000 


* Addresses are fisted alphabeti- 
cally it i the Index of Manufacturers 
an page 1 77. ■ 


After the epoxy has cured on the wing joint, strips of glass doth 
and carbon-fiber cloth are epoxied to the joint for additional 
strength. [Editor's note: iibergtassing is not necessary for regular 
flying .} 


RADAR SALES - 5435 Pineview in. - Plymouth - MN - 55442 
Phone (6 12) 557-6654 - Fox (612)5500454 
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in Zdon of Minneapolis, MN, shows us how far you can take a Goldberg 
mate if you have the desire. Completely matched with a set of Scale Model 
search* three -views, the Ultimate is a sure contest winner, it's powered by a 
oer Tigre .90 with a 14x8 prop. 


Getting into 

SCALE 

by Frank Tiano 



The hardest part is 
choosing what to build 


ND LADY LUCK has really shined on you — many years 
ago, there were very few scale kits or plan packs and now, we 
have several hundred from which to choose. Whether your 
isles lie in military or civilian, there's gobs of stuff in different sizes 
lat will satisfy almost anyone. 

For example, let's take a look at some of the easy-to -build, stable 
ying civilian aircraft with which I personally am familiar. Cubs are 
ice, and they're as stable as can be, but maybe you'd like something 


Mark Murdock of Jonesboro , GA f built this hard do- find, easydo-buitd-and-fty 
Top Flite P-39 Airacobra. It’s a great first-time scale entry , as are Top Flite’s 
new Corsair and P-51 Mustang. 
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a little different. Pica Enterprises* in Miami, 
FL, offers two different size Cessna 182s and 
an Aeronca Sedan that look and fly great. 
They require a little extra care when build- 
ing, but the finished product is worth it. Ace 
R/C* has several Extras and a really neat 
Taylorcraft. The T-Craft is fully aerobatic, 
but again, you need to enjoy building cause 
it’s got a whole lot of sticks. If you’d rather 
stay with a .60 model for your first scale con- 
test, Sig Mfg.* offers quite a few scale mod- 
els, many of which are aerobatic, civilian 
types. All of Sig’s designs are fine perform- 
ers, and I’ve never heard a bad word about 
any of their kits. A Smith Miniplane, a Ryan 
STA, a Liberty Sport, a Skybolt and, of 
course, the popular Piper Cub are in their 
current inventory. Carl Goldberg Models*, 
not to be left out, also offers a Cub, a great 
flying Extra and a superb Ultimate biplane. 
They’re all-balsa models; to make the cowls 
and wheel pants last longer, you should con- 
sider replacing the kits’ parts with an after- 
market fiberglass cowl and wheel pants. 

If you prefer larger-scale models, you can 
find several at Ikon N’wst*. These are 
builders’ kits that feature balsa-and-ply con- 
struction, and some have a fiberglass cowl 
and/or wheel pants. Ikon offers plans as 
well as kits for most of their designs, which 
include a Curtis Robin, a Monocoupe, a 
Corben Super Ace, a Ryan PT-22, a Sperry 
Messenger and a host of others. Ikon N’wst 
even has a deHavilland Beaver — a plane 
I’ve always thought would make a neat 
scale model. 



Pat McCurry has been flying this Byron P-51 for 
three years . It’s powered by a Quadra 42 with a 
prop drive and four-blade prop. Pat says “It’s an 
honest airplane— just don’t stall it!” 


FIGHTER WINGS 

Now some of us prefer the go-fast, shoot- 
'em-up, bang-bang sounds of “heavy metal,’’ 
and others prefer simple warbirds of a differ- 
ent nature. Well, there are plenty of those out 
there, too. If you prefer biplanes, Proctor 
Enterprises* has several WW I ships in addi- 
tion to a fabulous Curtis Jenny. They all fly 
as nice as you could hope for. Dave Platt 
Models* offers a nice, !4-scale Jungmeister 
that’s right on as far as outline is concerned, 
and is aerobatic as can be. There are more 
kits arid plans out there for the single-wing 
crowd — typically, WW II aircraft — than you 
could shake a broken prop at. 

Royal Products* has an enormous selection 
of scale models, but I’ve only seen their KI-61, 
P-38, B-25, C-47, Corsair and P-51, which fly 
well. Royal kits have been around for almost 20 
years, and they’re still constructed of heavy 
plywood and balsa; this leads to a somewhat 
higher wing loading than you might hope for or 
expect. For entry-level competition, however, I 
think you’ll be OK if you pick a plane with a 
lot of wing area. Best of all. Royal has several 


airplanes that come in two or three scales; ii 
fact, their Corsair comes in four sizes! 

Byron Originals* also provides impres 
sive, good fliers as first-contest airplanes 
Although they aren’t known for true-to-scal( 
outlines, Byron’s kits are relatively easy t< 
assemble, and they certainly fly up a storm 
Although they cost a little more to start with 
they have proved to be a rugged, long-last 
ing investment. Byron offers several war 
birds, such as the P-40, the Hellcat, the 
Corsair, the Zero, the Thunderbolt and, o 
course, the ever popular P-5 1 Mustang. Yes 
they have civvy stuff, too: a great BeecI 
Staggerwing, a Ryan STA, a Glasair and < 
Husky — just to name a few. 

Yellow Aircraft* still offers the old Ber 
Baker designed P-47, Zero and P-38 in ar 
updated kit form, and they’ve got a prett> 
decent Cap 10 as well. Both Byron and Yellov 
kits feature fiberglass fuselages and foam winj 
construction. If you’d like an all-balsa kit, Davt 
Platt Models is about the only company left tha 
offers 80-inch models. His inventory includes ; 
P-51, a Supermarine Spitfire, a Focke Wul 
190A-8, a Japanese Zero and an ME-109G. A1 
of Dave's designs are about as close as yoi 
could hope for in the outline department; anc 
they fly well, as many Masters, Nationals am 
Top Gun pilots have proven. 

If you prefer balsa kits that are intended fo 
( Continued on page 14S 

“It doesn’t get much better than this!” Here’, 
Charlie Chambers’ Big Beautiful Doll P-51 from , 
Dave Platt kit. This all-balsa kit is covered wit 
aluminum. It weighs 23V2 pounds, and it’s pow 
ered by a M ok i 1.5. 



70 MODEL AIRPLANE NEWS 



Center on lift 


about, a skeg looks like a small tin on 
the bottom of the fuselage that's usual- 
ly located behind the wing. 

Landing skegs work in two ways: 
first, the fin itself drags through the 
grass to slow the plane. Because the fin 
is thin, it goes all the way to hard 
ground — something that definitely 
stops airplanes. Second, the fin helps 
ensure that the nose won't come up. 
This prevents the wing from generat- 
ing upward lift and causing the glider 
to slip across the landing area. Nothing 
is more aggravating than when the 
nose hits the landing stake and the 
plane bounces and skips out to a 70- 
point landing. 


THIS MONTH'S COLUMN is a col- 
lection of small items that you might 
want to consider. Many times, it*s the 
details, practice and preparation that 
improve the performance of both pilot 
and sailplane. I want to tell you about 
5-cell Hight packs for Hying: the ever- 
controversial landing aids; and some 
really nice parachutes. Finally, the 
most important topic is backing up 
computer- radio settings. 


models can’t drop flaps all the way 
down at high speed because of the air 
loads. Your model now responds 
quicker to your control inputs. 

The downside to using a 5-cel I pack 
is power consumption. With a higher 
battery voltage, you have higher cur- 
rents and a shorter battery life. Unless 
you’re using high-capacity cells, the 
shorter battery life might surprise you. 
You’ll want to use 900 or 1 000m Ah 
cells instead of the usual 600mAh 
cells. 

Most modern radio equipment will 
work just fine with the higher voltage 
of a 5-cell pack, but you probably 
should check with your radio manufac- 
turer to be sure. 


5-CELL FLIGHT PACKS 

Do you need more nose weight and 
want snappier control response? Just 
add another cell to your flight pack, 
and you’re in business. If you’ve ever 
looked closely at a top pilot’s airplane, 
you’ll probably find a 5-cell pack. This 
includes sailplanes, pattern, or any 
other type of Hying. 

After making this modification, the 
first thing you'll notice is quicker 
servo response. Servos will move a lit- 
tle faster and will have much more 
power. Those flaps that never seem to 
come all the way down will move with 
authority. Flap response at high speed 
improves with the extra power. Many 


GREAT PARACHUTES 

Almost every parachute fve used has 
multiple panels sewn together, shroud 
lines tied or sewn together and an 
opening on the top where the low ring 
is attached, fve had parachutes tear 
along stitching and shroud lines break, 
and every parachute has ended up with 
tangled shroud lines and tow rings tan- 
gled somewhere in the top of the chute. 
Now you can get a parachute without 


LANDING DEVICES 

One easy way to start a controversy 
among sailplane pilots is to discuss 
landing skids, skegs, sharks’ teeth, or 
other landing devices that you 
dream up. 

If you haven’t yet tried one, a land- 
ing skeg is a very effective device. If 
you’re not the competitive type, and 
you’re wondering what I’m talking 


MAKE THIS SIMPLE 
LANDING SKEG 


Landing skegs are easy to make and to try without changing your model. All you need 
is some epoxy-glass board, fiberglass, carbon fiber and epoxy. Cut the epoxy-glass 
board to the shape of the fin. Make a seat for the fin that fits to the shape of your fuse- 
lage. Put some plastic over the fuselage bottom behind the wing. Cut a piece of fiber- 
glass cloth larger than the saddle you want to make, drape it over the pfastic, and CA 
the fin to the fiberglass. Now mix up some laminating epoxy. 

Use some carbon-fiber tow or cloth to create a fillet, and reinforce the seat of the 
skeg on the fuselage. The carbon fiber should extend fore and aft of the skeg. Finally, 
build up a few layers of fiberglass cloth over the carbon fiber and the fin. This 
firmly attaches them to the seat. Let everything cure, and trim any excess 
fiberglass around the seat. Now you have a skeg that you can tape 
on whenever you need it. 


SADDLE 


UNDEFiSIDEQF 

FUSELAGE 
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The skeg is attached to the underside of the fuselage with tape , so it can be easily removed 
and installed without modifying the sailplane. 



A landing skeg is a simple way to short- 
en landing distances. The fin-shaped 
device is made of epoxy-glass board, 
fiberglass, carbon fiber and epoxy. 

any of these problems. The New 
England Parachute Company* makes 
parachutes that feature only one 
shroud line, which eliminates entan- 
glement and prevents the chute from 
becoming inverted. Instead of being 
attached to multiple shroud lines, the 
chute is held by netting, which then is 
attached to the one shroud line. The 
netting and canopy also make it more 
visible than conventional parachutes. 
Topping it off is a plated steel ring 
that's better than any I've used. Best 
of all is the bargain $15 price tag. 

RADIO BACKUP 

More and more pilots are using 
computer radios. Advantages like 
built-in mixing programs, centering 
and travel-limit adjustments and 


preset Bight conditions are wonderful 
tools for getting the most out of the 
current generation of sailplanes. All 
this programming is valuable data. 
Have you backed up your data lately? 
Normally, the equipment is very reli- 
able. You don't expect something to 
happen to your program. User error or 
even the rare equipment failure might 
wipe out your programming. 

Unfortunately, most computer 
radio manufacturers don't provide us 
with an easy way to back up, store old 
copies, or even exchange mixing pro- 
grams. I always have to re-enter pro- 
grams for my slope ships because 1 
don’t use them that often, and I don’t 
have enough program space for every- 
thing in my fleet. You don't need a 
computer to create backup copies. All 
you really need 
are a sheet of 
paper and a pen- 
cil. Get out your 
transmitter manu- 
al and check to 
see if it includes 
a program tem- 
plate. Make some 
copies, and write 
down all of 
your transmitter 
settings. 

I use a computer 
spreadsheet to 
store my data. The 


spreadsheet is nice because I can tailor 
it to the model configuration and 
options I'm using on that model. For 
my Vision, it takes the form of a 
series of columns with all the menu 
items and values. It doesn't take 
long — only a few minutes per 
program. 

I hope that the radio manufacturers 
get smart and start providing us with 
computer interfaces. This will be 
especially important for radios that 
can control the control and mixing 
curves. We don't need expensive 
modules or options for 1 (K) programs. 
We just need a computer interface for 
recording and restoring the data. 

* Addresses are listed alphabetically in the 
Index of Manufacturers on fui^e / 77. ■ 


MONARCH MISTAKE 

On page 121 of our November 
issue, in Michael Lachowski's arti- 
cle on the World Soaring Jamboree, 
we erroneously cited the Monarch 
hand-launch sailplane as being dis- 
tributed by Siegers International. 
The Monarch, manufactured by D. 
G. Acrotech. is exclusively distrib- 
uted by Northeast Sailplane 
Products, 16 Kirby Ln., Willi ston, 
VT 05495; (802) 658-9482. Wc 
regret any inconvenience this error 
has caused. 
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BONUS GUIDE TO 


M#i ■ I Improve performance 
I ^^01 with these simple tips 

IN/lecha nisms 

There’s more to building the perfect plane than frame-up and covering. If the mechanisms that control your 
model’s functions aren't set up properly, disaster will almost surely follow. Here are some tips to help 
ensure that your plane’s control surfaces and landing gear perform successfully. 

ARTICLE & ILLUSTRATIONS by JIM NEWMAN 



flaps 8c ailerons 


■ Figure 1{a). This is the flap linkage most S _____ 

commonly seen on sport planes, and it has 1 

a serious pitfall. The drawing has been > 

somewhat compressed for space considers- 1 — — — — 
tions, the servo generally being much farther for- 
ward. Consequently, the arms (X) are, in reality, much longer. 


■ Figure 1(b). As can be seen here, when the servo wheel reaches the 
9-o’clock position, the flap pushrod is no longer aligned fore and aft. As a 
result, a line drawn through the two ball joints 
(A) and (B) shows that (A) is farther aft than (B). J - — — _ 


°) 


.RIGHT 

'FLAP 


■ Figure 1(c). The reader can plainly see 
from the positions of (A) and (B) (shown in 


LEFT FLAP 


B fc 


CENTER Lit 



side view) that the left flap is lowered farther than the right; and if a 
flier is in the habit of leaving flap deployment until he has only mini- 
mal altitude, he could be in for a surprise, because his model starts a 
roll when he least expects it. 


LEFT FLAP 


■ Figure 2. This shows, very simply, how to eliminate the problem 
shown in Figure 1 . The aileron servo is merely turned on its side so 
that the rotation of the flap horns (A), and the servo wheel (B) are both 
vertical, thus eliminating the side-to-side motion of the flap pushrod. 
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(flap) servo as shown, the mixer levers (A) and 
the pushrods (B). To see how the mechanism 
operates, just consider either of the servos station- 
ary, then follow the motion of the remaining servo 
and its pushrods. Reverse the procedure for the 


mally as ailerons. The mixer levers should be cut 
out of nylon or thick Formica. To figure the lengths 
and movements needed, make a card-strip and 
thumb-tack mock-up on the bench. 



■ Figure 4. On some full-size aircraft, such as 
the Helio Courier and the Miles Messenger, 
when the flaps are lowered, the ailerons are 
also lowered, but only to about 30 percent of 
the amount of the flap deflection. This pre- 
serves washout when you most need it at the 
bottom end of the speed range. This seemingly 
complicated mechanism lowers both flaps and 
ailerons, and to see how that works, just con- 


sider the aileron servo to be stationary, then 
follow the movement of the flap servo and 
associated pushrods. All that really happens is 
that the bellcranks (A) rotate outward and push 
the regular aileron bellcranks (B) backward, 
thus driving both ailerons down. Experiment 
with a cardboard mock-up on the bench to 
obtain the various crank throws required. 
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■ Figure 5. Spoilers offer a very safe 
way to lose altitude, but not gain 
unwanted speed while doing so. 

Mostly seen on sailplanes, they are 
also used on some powered aircraft — 
airliners in particular, where they are also some- 
times known as "lift dumpers”! During WW II, they 
were installed on the Taylorcraft L2 and on the 
Waco CG-4a combat glider, and they allowed 
these aircraft to get into tight spaces. Here’s a 
simple spoiler, the blade of which is often a 
piece of trailing-edge stock (A). The horn (B) 
is pulled back by a Dacron line or dial cord 
that runs through a plastic tube (C) to one side of 
the spoiler servo wheel. A light rubber band {D) 


returns the spoiler to 
the closed position. Note: the 
band should be just tight enough 
to prevent the spoilers sucking 
open at towing speeds. Make certain 
that your spoilers are well outboard of the 
stabilizer tips, or you will “drown" your elevator in 
turbulence. 


■ Figure 6. This is the same type 
of spoiler as the one shown in 
Figure 5, but it’s operated by a 
ball-ended crank (A) bearing 

against a hard plastic plate (B) on the underside of the 
spoiler blade. The ball is a large plastic bead with a slot 
sawn in it, and it's CA’d to the crank. Rubber bands (C) 
still provide the closing force. The main advantage of this 
layout is that the builder does not have to find room for a 
plastic tube with a large, sweeping curve in it. 




OPEN 

POSITION 


SPOILER 

BLADE 
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SPOILER 

BLADE 



■ Figure 7. The latest in spoiler 
fashions — seen on some high-performance aircraft, 
such as the Mooney 201 . These saw-tooth spoiler blades can 
be cut out of thick plastic or printed-circuit board. Ideally, 
these blades should be installed in a long, close-fitting spoiler 
box that also serves as a guide. To increase spoiler effective- 
ness, just keep adding “saw-teeth.” 
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■ Figure 8. This is the Schempp-Hirth 
spoiler/air brake seen on some vintage, 
full-size sailplanes. Each spoiler blade (A) is a 
hollow box inside which are the spoiler arms (B). 
Note how the blades are capped (C). This is 
so that when the spoilers are closed, 
the caps seal down on the 

edges of the spoiler box (D) 
and prevent the leak- 
age of high-pres- 
sure air through the box to the low-pressure region on top of the wing. For 
maximum effectiveness, the spoilers, when fully open, should have a slot below each blade, as shown at (E). 
In a model, the blades and boxes should be of some stable material, such as carbon-fiber-faced balsa. On a 
humid day, plain wood will jam solid because of expansion. 


landing gear 







p 

°^/ c£4= 

— ,Jd 



WHEEL 


GEAR 

LEG 


GEAR / 
COVER 


GEAR LEG — ► 


^ WHEEL DOOR 


■ Figure 9. On a P-51 , when the 
pilot selects “gear down,” the wheel 
doors open first, the gear is low- 
ered, and the wheel doors close 
again. If you use air-operated 
gears/gear, you can buy some 
sophisticated, but expensive, 
valves to cycle the wheel doors. 
This effective, purely mechanical 
system was used successfully by 
Hank Pohlmann back in the mid- 
’70s. The system is driven by a 
pushrod (A) that pivots on each 
gear leg. As the wheel enters the 
wheel well, the tire (dashed line) 
pushes up on the pedal bar (B), 
thus pulling the wheel door behind 
it. The bend in the rod (C) allows 
some spring in the system. 
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■ Figure 13. During the 
mid-’70s, Bob Carlson cam 
paigned a beautiful Corsair 
complete with home-built 
retracting tail wheel, and 
this shows how he built it 
using bent music wire. As 
the rod (A) pulls on the 
nylon block (B), it causes 
the crank (C) to swing for- 
ward, at the same time slid- 
ing down the rod (D) there- 
fore rotating the rear into 
the “up” position. Follow 
Figure 13 A, B and C for 
the sequence. The secret 
to the down-lock is the 90- 
degree angle between the 
crank and the rod. 


no model airplane news 
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Pylon racing at the 1991 F3A world championships in Wangaralia , Australia . 


Some helpful LET'S GO / 

suggestions — 1 

for fun 


club racing 


Racing 


Here , a racer prepares for the start of a heat 
race and watches the clock untit the flag drops. 


Y OU ASSUME A PRECARIOUS position behind four screaming engines as you await 
the green flag- Your knees quiver, your pacemaker is set to maximum overdrive. This 
is pylon racing. 

Well, maybe it isn T t quite that intense, but it can definitely make your adrenaline pump: 
that's the reason for this article. A lot of R/C enthusiasts participate in various levels of 
pylon racing, and still more would like to participate, but they need a push in the right 
direction. This article will help get your group started right at ground zero. Interested? 
Read on. 







race with everyone else. The NMPRA* uses 
a matrix that drops every third frequency to 
prevent interference. 

You’ll need course “workers” as detailed 
on the drawing. So that all the contestants 
have enough time to service their aircraft 
between heats, try to avoid using pilots to 
work the course. 

Race either three or four planes in each 
heat. In a four-aircraft-per-heat matrix, first 
place is awarded four points; second, three 
points; third, two points; and fourth, one 
point. There’s an automatic one-point penalty 
for one pylon cut, and an automatic zero 
score for two pylon cuts. In a three-aircraft 
matrix, award three points for first place, etc. 
The penalties for pylon cuts are the same. 
Remember that you can’t mix three- and 
four-plane matrixes. 

Look at the pilot stations and aircraft 
launching positions in the course drawing. 
Make sure that there’s enough space (about 
10 feet) between the planes to prevent colli- 
sions on takeoff. 

The starter will typically allow 60 to 90 
seconds for the contestants to start and adjust 
their engines. In the modified course, you can 

( Continued on page 148) 


r his new entry in the Q500 wars— the Blackjack by Steve Grattan Enterprises*— can be purchased in kit 
orm or in various stages of completion. 


>ff the aircraft at the current market price, or 
hey exchange it for a new, still-in-the-box 
ngine of exactly the same type. If a competi- 
or refuses to surrender his engine in 
xchange for cash or a like engine, you sim- 
•ly disqualify him from the event. Your club 
✓ould have to decide whether to entertain 
lis type of rule. 

Most races allow time to start and adjust the 
ngines, and to get into position. A balky 
ngine or a dead glow plug can, once again, 
*sult in a zero score and ruin your chance for 
ictory. Have you ever noticed that some 
liers never have engine problems and some 
ave nothing but problems? Endeavor, 
irough practice, to be a part of the first 
roup. Make a checklist that details the exact 
rder of what you need to do between heats 
3 help avoid oversights and errors, 
developing a routine will greatly improve 
our consistency. 

PROPELLERS 

ou may choose to allow competitors to use 
ny prop they like, or you can mandate a 
rop of a given size and brand. The contest 
lanagers can also supply these props, which 
lust be returned after every heat or, if bro- 
m, paid for by the contestant. 

FUEL 

you can trust everyone in your group, set a 
tro limit of 10 or 15 percent and let all the 
iers supply their own fuel. If you think 
>meone might be less than honest, supply 
e fuel for your contest, and make sure that 
/eryone dses it. This way, no one can use 
'unny” fuel. 

THE RADIO 

ist about any commercial radio can be used; 
ere’s a good chance that most of the radios 
at are currently being used at your flying 
te are suitable. Radios used for pylon racing 


must have superior adjacent channel and 3IM 
characteristics, i.e., the capability to resist 
interference, because the pilots will stand 
close to one another while they’re racing. 
The current popular radio for most high-level 
racing contestants is Futaba’s* 5 UAF/UAP 
or 7 UAF/UAP with high-performance servos 
such as the Futaba S-3002. In addition to 
their superior electronics, these radios with- 
stand the punishment of all-out racing 
extremely well. At any level of racing, you’ll 
get the best results with equipment that’s reli- 
able and interference-free. Servos that center 
with extreme accuracy are also helpful, espe- 
cially in high-performance aircraft. 


OPERATION OF A 
HEAT RACE 

Establish a matrix 
so that frequencies 
are mixed correctly 
and everyone gets to 



One of the quickest Quickies in the USA— the Quick Vee by Jim Allen. 


SETTING UP A RACECOURSE 

Many flying fields don’t have enough room 
for an AMA course, which specifies safety 
distances from the course to spectators and to 
the pit areas. If you can set up this type of 
course, however, your fliers will be accus- 
tomed to a regulation course if they decide to 
race in an AMA-sanctioned contest. An 
AMA course must provide worker protection, 
i.e., cages or airplane-proof barriers at each 
pylon and at the starting line. 

The accompany- 
ing drawing shows 
an alternative and 
more easily work- 
able course that can 
be used at virtually 
any flying site, if 
you aren’t able to 
set up an AMA 
course. 


Here’s a Nelson .40 Q500 engine on the nose of Jim 
Allen’s Quick Vee*. Note the clean installation. 
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Golden Age Of R/C 


HERE WE GO again; it’s mm 
sad, but inevitable. Suffice it 
to say that no other group 
will have the privilege of 
living and participating in 
modeling from its concep- 
tion to today's pinnacle. 

When most of us first flew, _ 

the only power available ^jljB 
was rubber, and the model 
had to be free-flight. This |H 
generation has seen it all, > 

and just look at us now! 

This time. I'm sorry to — 

report the unexpected pass- hatte***- 
ing of my lifelong friend Ed Izzo 
and fellow modeler Ed Izzo Smithson 
of Winter Haven, FL. He was one of 
those who saw it all, so to speak. For 
most of his 71 years, he was a resident 
of the Syracuse, NY, area, and he spent 
a short time in New England. 

Those who knew Ed also knew his 
wife, Louise, who was his “right hand" 
and constant companion. To know Ed 
was to know Louise; they were like two 


major corporation, and 
besides his work, modeling 
was his life. Very knowl- 
edgeable, he tended to be 
outspoken about whatever 
leading edge he was on at 
the time. He was a gentle, 
generous and gregarious 
person who will be sorely 
missed! 

RV/fyfSM' My friendship with him 
began in western New York 
■HBHm state, where several of us 
became the ringleaders of 
the area's modeling. This 
to the motley crew included Ed 
Keck, Don Steeb, Larry 
Jenno, Howard Dart and Jim Hansen. 
We were competition-oriented from 
free-flight days through control-line and 
on into R/C. Ed's competitive endeavors 
were more noteworthy when we got into 
R/C. Above all else, Ed was always a 
master modeler/craftsman; his meticu- 
lous workmanship ranked with the 
world's best. Have you heard of the fin- 


peas in a pod. Without her, Ed couldn't 
have accomplished all that he did. Of 
course, we all offer her our heartfelt 
sympathy. She reports receiving hun- 
dreds of letters, cards, etc., plus phone 
calls and visits, and she expresses her 
thanks and appreciation for everyone's 
thoughtfulness. 

Ed was a research engineer for a 


NORTHERN STAR 


S ome have said I’ve been remiss by not 
discussing early Canadian R/C efforts. 1 
have wanted to, but lack of details is always 
a hindrance. Can someone add to this 
report? Appreciated! 

I suspect that Canadian R/C started 
about the time it did across the border in 
Buffalo, NY; much migrated north. 

Certainly, one of their leaders was 
Warren Hitchcox of Oakville, Ontario. 

Warren was another fine modeler who left 
us all too soon. He was a classic gentleman, 
an excellent modeler/flier and a prime mover 
in Canadian model aviation. At an early 
time, I delivered a C-S 465 system and a 
LW Trainer kit to Warren, putting him into 
R/C. He progressed rapidly with us, reach- 
ing a competitive level quickly. Warren and 
his lovely wife, Shirley, became fixtures at 
major U.S. R/C events. They carried the message home to 
Canada, inspiring others to follow. Along the way, Warren 


developed his own version of what a pattern 
craft should be, continuously refined it, anc 
aptly named it, “Canadian Sunset.” He repre- 
sented his country well on their FA1 champi- 
onship team. To say that Warren Hitchcox 
was a major cog in the Canadian R/C whee 
would be putting it mildly! 

Even closer to me is Ron Chapman, a true 
Canadian R/C pioneer of Toronto, Ontario 
Like many in those days, Ron assembled the 
“latest” radios and models, broke them, anc 
tried again with everlasting hope. Persistence 
pays, and it wasn't long before Ron began tc 
see the results of his efforts. 

Ron spent his life as an industrial arts 
instructor in Toronto schools — great for s 
modeler; summers off! Retired for a numbei 
of years, he fills his time with various aspects 
of modeling. 

Somehow, Ron and I got together (as diehard modelers 
will!) and, for a number of years, we traveled the country far 


Canadian Ron Chapman proudly 
displays his Norseman pattern 
entry— one of a succession of 
design developments . 
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Lifelong friends Hal and Ed at a recent 
Northrop model show. 


ish on which a fly couldn’t find a foot- 
ing? Ed's efforts would blind any fly 
that got close to it! His craftsmanship 
prevailed with his competition craft. 
Although some of the crow, for lack of 
time, might show up with something a 
bit "ratty," Ed was never seen with any- 
thing hut his best effort ! 

Ed's light brightened oven more when 
he got into pattern. For the most part, the 
crew persisted in designing, building and 
Hying their own versions of what a pat- 
tern entry should be, Ed was always at 
the forefront. More often than not, a 
western New York competition would 
find Ed Izzo, Ed Keck and me duki ng it 


out. In pattern, Ed's enthusiasm took 
him beyond the area to most of the 
major competitions in the country, 
including the Nats. Ed was always a 
force to contend with. At a major meet 
our "crew" would often have a competi- 
tion within the contest, Ed would he 
exuberant when he could out-duel the 
rest of us. 

AND ED INVENTED... 

Is there anyone who isn't familiar with 
foam-core wings these days? Would you 
believe that Ed Izzo invented them? In 
the course of Ed's work, there was a 
need to investigate "hot wire" foam cut- 
ting. and it proved to be practical. His 
modeler instinct suggested that the 
method could be used to produce model 
wings. In short, he developed the cutting 
method and needed structure. Ed demon- 
strated this at model shows, etc., that 
year, and the ball rolled from there. 

After he retired, Ed switched to giant 
scale, which is predominant in the 
Orlando area. Then, with the recent 
Lindbergh anniversary, he felt it fitting 
to replicate the "Spirit of St. Louis," 
right down to powering it with a 9-cylin- 
der radial engine. When 1 kidded him 




Inseparable Ed and Louise with Ed’s giant- 
scale Focke Wulf at Mite Square in 
California. 


about the lack of shine in the finish, he 
said, "Darn you; that's the real plane's 
finish right down to the brand of dope!" 
We did have good laughs! 

As it might be with a great modeler, 
two days before he passed away, Ed and 
Louise had completed and checked out a 
new, giant-scale, Sopwith Pup. The plan 
was for them to test-fly it the next day, 
but, obviously, it wasn't meant to be. 

Ed Izzo: lei low modeler, a master of 
the art and one of my lifelong friends. 
God bless him. ■ 



Hon Chapman’s Golden Hawk was the pinna- 
cle of his pattern designs. It was done in the 
colorful paint scheme of the RCAF aerobatic 
team. 


and wide, following 
the contest circuit. 

We sure had our ups 
and downs! An 
anecdote of a disas- 
:rous Dallas Nats is 
a downer. On my 
: irst flight with my 
aest Interceptor, the 
engine went lean 
and overheated. 

That plus the excessive Dallas heat melted the plastic housing 
Dn the retract gear motor, causing the gear to hang up; this 
drained the battery. Then the radio quit, resulting in a short 
Mats for me. The Canadians fly off grass fields, and Ron had 
J ound “springy" landing gears to be an advantage on them. 
This Navy base, however, had concrete runways. Ron made 
jp for my shortcomings with excellent flights until the landings. 
Those springy gears catapulted his Golden Hawk off the con- 
:rete on every landing! We both wound up with zilch that time 
iround! 



Ron was an acknowledged Canadian leader for many years 
and a member of their FAI championship team several times. 

How about it, Canucks; do any of you have more to tell us 
about? 
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MITCH POLING 


EVALUATING YOUR MOTOR 

PART 2 


I N PART 1 of “Evaluating Your 
Motor"* {Model Airplane News 
“Electrics" column, November "94). 1 
explained the motor equations that were 
used in the February "94 column and 
how to use them to test your motor* s 
performance. In Part 2, 1*11 explain the 
equations and show you how to use this 
information to match motor to model 
and choose the right prop. 

RESISTANCE LOSS 

The equations in Part 1 assume that the 
motor is “lossless," i.e,, it needs no 
energy to turn itself. I stated in the 
February column that this is good 
enough for most hobby motors except 
near zero current. Several readers wrote 
in to say that the lossless assumption 
isn't good enough for many of the situa- 
tions in which we use our motors and 
that I should explain the situation a little 
more, I agree, especially because I fly 
duration electrics, and the “lossless" 
assumption isn't adequate for describ- 
ing the motor at the low currents I use 
(1 to 2 amps). 

Motors need energy to overcome 
drag caused by bearing friction, brush 
friction, air resistance and residual mag- 
netic fields. This drag is called “resis- 
tance loss" (RL), and it is approximated 
by the value of the no-load voltage (Vo) 
divided by the no-load current (Jo). The 
result equals the RL in ohms. The Vo 
and Io values are measured with a volt- 
meter and ammeter; they are not calcu- 
lated values. For the WEP* motor 
example used in Part I, this was i 1.23 
volts (Vo)/3.6 amps (lo). which equals 
3,12 ohms (RL). This follows Ohm's 
Law: V = I x R. 

"REAL" POWER OUTPUT 

To calculate the “real world” power 
output (Po) of a motor, you must 
modify the Po equation (Po = A (Vt - A 
x Ra)| to accommodate the resistance 


loss. The Po equation becomes Po = Va 
(A - Va/RL), in which Va is the back 
voltage: A is operating current; and RL 
is resistance loss. Let's go through the 
"five cells at 25 amps” example used in 
Part 1 . We already calculated Va for 25 
amps and five cells to be 3.07 volts. 
Using the modified Po equation, we get 
3,07 (25 - 3.07/3.12), which equals 74 
watts. The %M, %S and rpm arc calcu- 
lated as shown in Part I using the equa- 
tions in the sidebar. Compare the values 
when RL is taken into account with 
those of a lossless assumption. 



Po 

%M 

%S 

Rpm 

With loss 

74 

70 

47 

14,000 

No loss 

77 

72 

49 

i 4,000 


You can see that there isn't a lot of 
difference. At currents of more than 10 
amps, it may not be worth the extra 
effort to measure the unloaded voltage 
and current and calculate the modified 
Po equation. 

The situation changes drastically at 
lower currents. Let's run this example 
through with five cells at 5 amps, 
assuming losses of 0,012 ohm per cell 
and 0.02 ohm for wiring as before. Vt is 
then 5. 85 volts, and Va is 5.61 volts. 
The comparison of the results is as 
follows: 



Po 

%M 

%s 

Rpm 

With loss 

ts 

62 

58 

25,600 

No loss 

28 

96 

90 

25.600 


As you can see, you would be badly 
misled by the no-loss numbers. 
Wouldn't it be great to have a motor 
that's 96 percent efficient as predicted 
by the lossless equation? Note 
the actual situation: the 62 percent 
efficiency at 5 amps is worse than the 
efficiency at 25 amps (70 percent)! This 
shows that you can get into trouble 
operating at too low a current. This also 


MOTOR 

EVALUATION 

EQUATIONS 

Use two motor runs— once with a prop 
and one without; measure the voltage 
at the motor’s terminals; measure 
amps and rpm. 

RPM1 = rpm of the first run 
RPM2 = rpm of the second run 
A1 = amps for the first run 
A2 = amps for the second run 
VI = volts for the first run 
V2 = volts for the second run 

Armature resistance (Ra) 

Ra = (VI - M2 x RPM1/RPM2)] / 

(A1 -A2 x RPM1/RPM2) 

Motor speed constant (Km) 

Km = 1 000 x (VI ~ V2 x A1/A2)/ 

(RPM1 - RPM2 x A1/A2) 

For any motor run: A = current in amps 
Vt = voltage at the motor terminals 
Po (lossless) = power out in watts = 
A[Vt - (A x Ra)J 

Po (with losses) m Va[A - (Va/RL)] 

Va (hack voltage) = Vt - (Ra x A) 

RL (resistance loss) = Vo/Ao 
Vo = measured voltage at no load 
Ao = measured current at no load 

%M (motor efficiency) = 

(100 x Po)/(Vtx A) 

%S (system efficiency) = 

(lOOx Po)/(Vb x A) 

Vb (battery voltage) = 
no. of cells x 1 .25 volts 
RPM = 1,000[(Vt- Ra x A)/Km)l, 
or l000(Va/Km) 

The Abbott equation provides prop 
diameter from a given prop pitch and 
the Po: 

Po = P x 0 4 x RPM 3 x 5.33 x 10‘ 15 

My equation for thrust in ounces is: 

Thrust = PxD 3 x RPM 2 x 1.0 xIO- 10 

P = pitch in inches 

D = prop diameter in inches 

The 1 .0 is a "form factor” and can vary 

from 0,8 to 1 .4 depending on the prop 

blade shape; 1 .0 is an average value. 

Note; in the February ’94 column, I 
made an error in the exponent of 1 0, 
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WEP Motor 5 Cells 


□ Po Watts 
O RPM/300 



AMPERES 


WFP Motor 7 Cells 



AMPERES 


happens when too high a current is 
used. The graphs included with this 
article show This quite dearly. 

CHARTING PERFORMANCE 

The best way to get a complete picture 
of a motor's performance is to calcu- 
late the Po, 9fM, and rpm over a 
range of currents. I usually do this for 
current from 0 to 30 amps, in incre- 
ments of I amp. Because I'm interested 
in finding the maximum efficiency {the 
lossless equations do not show an effi- 
ciency peak). I do this using the equa- 
tions dial take motor loss into account. 
Doing this requires a lot of calculating, 
and although l have done it hy hand a 
few times, I soon decided to do it hy 
computer. Ed Westwood, whom I wish 
to thank for educating me about motor 
equations and resistance loss, seni me a 


WEP Motor 9 Cells 


n Po Watts 
O R PM/300 



program in BASIC that made this easy. 
I’ve been sending this program to read- 
ers who send me S I (to cover copying 
cosis) and an SASF. (It's still available 
if you're interested: write io me at AO! 
Medical Squadron, PSC 10 Box 190R, 
APOAF 09130.) 

Spreadsheets, another way to gener- 
ate the information, are very handy to 
use. Best of all. most of them have 
graph routines so thal you can sec ihe 
results at a glance, 1 have a spreadsheet 
routine that 1 developed for the 
Macintosh using Claris Works, This is 
probably similar to other spreadsheets, 
such as Microsoft Works for IBM 
machines. The spreadsheet routine is 
available: send me $2 (to cover the 
copying costs) and an SASF. It isn't on 
disk, so you'll have to copy it from the 
printouts and he familiar with how to 
set up spread- 
sheets. 

The graphs 
shown in this col- 
umn were done 
using the Claris 
Works spread - 


sheet on a Macintosh LC. 1 like to 
graph current (amps) horizontal ly and 
the Po, C A M , %S and rpm vertically. 
Motor manufacturers often prefer to 
plot torque (or rpm) horizontally, with 
the remaining quantities placed verti- 
cally. If you wish to plot torque, it is 
easily calculated: torque expressed in 
metric terms (Newtons x centimeters) 
= 0,955 x current (amps) x motor con- 
stant (Kin): or torque in U.S, standard 
terms (ounces x inches) - 1.35 x cur- 
rent (amps) x motor constant (Km), 
The graphs look nearly the same. 
Current is the easiest to graph horizon- 
tally on the computer because the 
equations are solved by “stepping" 
through the current range. 

Motor manufacturers usually pro- 
vide graphs that go all the way from 
zero power out (all the energy goes to 
turn the motor) to zero power out (all 
the power goes to heat). This is what 
the graphs in this article show. We're 
nol interested in the graph once the 
power peak is passed, however, unless 
we want to use the motor as a heater! I 
usually make my graphs up to show the 
{Continued on pa%e I49l 
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A gearbox a flows We use of a larger diameter prop. When you match 
your motor to a prop , We gearbox reduction must be taken into 
account . 
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Understanding 
howto Airfoils 

Basic information for soccessfol wing design 

by Andy Lennon 
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Figure 2. NACA 2412 


Author's note: this continues 44 Airfoil 
Selection ” which was published in the 
May and June 1992 issues. It's suggested 
that you read the first two articles again . 

THE SELECTION OF an airfoil section 
for most powered models is considered not 
to be critical by many modelers and kit 
designers. Models fly reasonably well with 
any old airfoil, and their high drag is bene- 
ficial in steepening the glide for easier 
landings. Some years ago, there was a 
rumor that a well-known and respected 
Eastern model designer developed his air- 
foils with the aid of the soles of his size 12 
Florsheim shoes. 

In contrast, the R/C soaring fraternity is 
very conscious of the need for efficient air- 
foils. Their models have only one power 
source: gravity. The better the airfoil, the 
flatter the glide and the longer the glider 
may stay aloft. 

This article is intended to provide 
readers with a practical, easy understand- 
ing of airfoil characteristics so that their 
selection will suit the type of performance 
they hope to achieve from their designs. It 
does not go into detail on such subjects as 
laminar or turbulent flows, turbulators, sep- 
aration and separation bubbles, etc, (These 
are fully described in references 13 and 14 
in the “NACA and NASA Data” sidebar.) 

REYNOLDS NUMBERS 

A most important consideration in airfoil 
selection is “scale effect. “ The measure of 
scale effect is the Reynolds number (Rn). 
Its formula is: 

Rn = Chord (in inches) x speed (in mph ) x 
780 (at sea level). 

A full-scale airplane flying at 200m ph with 
a wing chord of 5 feet (60 inches) is oper- 
ating at Rn 9,360,000, A scale model fly- 
ing at 60mph with a wing chord of 10 inch- 
es flies at Rn 468,000. When landing at 
25mph, the model’s Rn is reduced to 
195,000, 


In 1937, NACA issued Report No, 586 
(see sidebar), which shows the shocking 
adverse impact of scale on airfoil charac- 
teristics (based on tests in a variable- 
density wind tunnel over a wide range of 


Reynolds numbers, as shown in Figures 
and 2). Note that the Rns shown are “tes 
results and require correction for a “turb 
lence factor” that wasn’t recognized duriz 
the tests. This factor is 2.64. Each Rn 
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gyres l and 2 should be increased by this 
ctor. 

The airfoils involved in these figures 
2 “related sections/ 1 NACA 0012 is sym- 
2trical; NACA 2412 was developed by 
/rapping 11 the symmetrical section around 
:ambered mean line so that the upper and 
wer surfaces were equidistant from the 
mber line. For NACA 2412, this mean 
ie has a camber height of 2 percent of the 
ord length, with its highest point at 40 
rcent. 

NACA 0012 in Figure I shows a shock - 
g reduction in maximum lift coefficient 
>m 1.55 for the highest Rn to 0,83 for the 
west — a difference of 54 percent of the 
^hcr value. 

Similarly, the stall angle of attack is 
arply reduced from 17 degrees for the 
ghest Rn to 10 degrees for the lowest, 
ie very interesting phenomenon is this 
Toil’s behavior beyond the stall at the 
wer Rns, It continues to lift up to 28 
grees at almost full value. 

Profile drag at low Rn is almost double 
it at high Rn and increases very signifi- 
ntly at the stall and beyond — not surpris- 
g, considering the post -stall lift behavior. 
NACA 0012 has a zero pitching 
Dment, except beyond the stall where it’s 
gative (nose down) and stabilizing, 
NACA 2412 in Figure 2 is a popular 
ort -model airfoil. Compared with NACA 
M2, the maximum lift coefficient is 
ghtly higher at L6 at the highest Rn. At 
2 lowest Rn, with the turbulence factor 
counted for (4 1 ,500 x 2,64, which equals 
9,560), the C, max drops to 0,95, or 59 
rcent of that of the highest Rn. The stall 
gle is reduced from 16 degrees to 1 1 
grees. Roth lift and stall angles are 
=iher than for NACA 0012, 

Profile drag increases almost threefold 
the lowest Rn. Owing to this airfoil's 
inhered mean line, the pitching moment 
minus 0.06. 



For NACA 6412 in Figure 3, the CL 
max goes from L7 to 1.35 (79 percent). 
The stall angle reduces from 16 degrees to 
12 degrees. Profile drag doubles at the 
lowest Rn. 

It should be noted, however, that camber 
increase obviously improves CL max and 
stall angle for this relativly thin (12 per- 
cent) section at low Rns. 

The pitching moment, due to its higher 
camber, is 0,135 negative. A horizontal tail 
would need to produce a heavy down-load 
to offset this pitching moment, resulting in 
an increased “trim drag/ 1 

In 1945, NACA issued Report No. 824. 
"Summary of Airfoil Data 11 (sidebar refer- 
ence no, 5); it includes data on their 
“six-number 11 laminar-flow airfoils. NACA 
64,-412 is typical {see Figure 4), The low- 
est Rn is 3,000,000, 

These airfoils were developed similarly 
to those in NACA Report No. 460 (sidebar 


, reference no, I ): a symmetrical section 
wrapped around a cambered mean line. 
However, careful study of pressure distrib- 
ution allowed this type of airfoil to obtain a 
very low profile drag (over a limited range 
of lower lift coefficients). The P-51 
Mustang WW II fighter employed airfoils 
of this type. The "low drag bucket" at C, 
0,4 shown in Figure 4 shows this drag 
reduction. 

In 1949, NACA issued technical note 
1945 (sidebar reference no. 6). This 
compared 15 NACA airfoil sections at 
Rns from 9,000,000 (9 x 10 6 ) to 700,000 
(0.7 x 10*), 

The C, max of NACA 64,-412 at Rn 
9 x 10* is 1 .67, but it drops to 1,18 (70 per- 
cent of the highest Rn) at Rn 0,7 X 10*. 
Profile drag increases from 0,0045 to 
0,0072 for the same Rn range, and the stall 
angle is 16 degrees, but it drops to 12 
degrees at the low Rn, Pitching-moment 
coefficient is 0.063, 

This report concluded that at low Rns * 
the laminar-flow section did not offer sub- 
stantial advantages over those in report 
no. 460 (sidebar reference no, l) and report 
no. 610 (sidebar reference no, 3). NASA 
(NACA's successor) continued to do 
research into laminar-flow airfoils with 
much success; but at the high Rns of full- 
scale airfoils and aided by computer 
analysis, (sidebar references 7. 8 and 9). 

The worldwide R/C soaring fraternity, 
however, has done much wind-tunnel 
testing and computer design of airfoils for 
model gliders (sidebar references 10 to 15 
inclusive). Though the Rn range of these 
tests seldom exceeds Rn 300,000, any air- 
foil that offers good performance at this 
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Figure 4. Aerodynamic characteristics of the NACA 64 f 41 2 airfoil section , 24-in. chord 
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Figure 5 . Lift curves of three airfoil types 


low Rn can only improve at ihe higher Rns 
of powered flight. A 10-inch-ehord at 
l OOmph is operating at Rn 780,000. 

The selection of an airfoil for a design 
should start with a review of airfoil plots of 
the type in this article* In this author's 
experience, the plots of the University of 
Stuttgart published by Dieter Althaus are 
the clearest and most comprehensive (side- 
bar references no. 10 and ll). The airfoils 
developed by Dr. Richard Eppler are 
favored. 

MEAN LINE CAMBER 

Figure 5 compares three Eppler airfoils: 
El 68 symmetrical, El 97 moderately cam- 
bered and E214 heavily cambered. The 
symmetrical airfoil has the lowest C L max 
and stall angle. An airfoil with increased 
camber produces a higher maximum lift 
coefficient, but it starts to lift at higher 


negative angles of attack with 
a broader range of lift before 
stalling. Increased camber, 
however, produces increased 
pitching moments. 

Out of curiosity, the camber 
mean line for the El 97 airfoil 
was straightened out and the 
envelope was re-drawn as in 
Figure 6. The result was a 
symmetrical airfoil resem- 
bling the El 68. 

Some cambered airfoils 
have a lower surface trail ing- 
edgc “cusp” created by a 
localized and increased cur- 
vature in the camber mean 
line, as in the E214, Figure 7. 
The cusp increases both CL 
max and pitching moment; its 
called “aft loading,” El 97 in 
Figure 7 has a slight cusp: air- 
foils E207 and E209 are simi- 
lar to El 97, hut they lack the 
trailing-edge cusp (sidebar 
| reference no. 12). Airfoil E230 in Figure 7 
has an upwardly reflexed camber mean line 
near its trailing edge. This produces a 
positive (nose-up) pitching moment. This 
airfoil would be suitable for a tailless or 
Delta-wing model. Inevitably, Max is 
adversely affected. 

THICKNESS 

Thicker wings permit strong but light con- 
struction. They may also exact a small 
penalty in drag increase* Tapered wings 
with thick root airfoils that taper to thinner, 
but related, tip airfoils, are strong, light and 
efficient. Laying out the intervening airfoils 
between root and tip calls for much calcula- 
tion — or computer assistance. 

For high speed, an airfoil such as E226 
shown in Figure 7 is suggested. Drag and 
pitching moments are low, as is the C L 
max, and the airfoil performs almost as 


Cambered Mean Line 





Figure 5. El 97 airfoil w envelope " 


well inverted as it does upright* E374 i 
Figure 7 would also be a good high-spet 
airfoil section. 

The author has had success with i\ 
El 97 shown in Figure 7 for sport models, 
has low profile drag, good lift and a gent 
stall, hut a fairly high pitching moment. 

The E168 shown in Figure 7 is suitab 
for strong horizontal or vertical tail su 
faces, or for wings of aerobatic models, 
performs as well upright as it does inverte 

PITCHING MOMENT 

The airfoil's pitching moment i*s importa 
both structurally and aerodynamically, 
flight — particularly in maneuvers — tl 
pitching moment tries to twist the wing in 
leading-edge-down direclion. This adds 
the torsional stress placed on the wir 
structure by the ailerons and extendi 
flaps, High-pitching-momcnt airfoi 
require wings that are stiff in torsion, ai 
that favors thicker sections and full wii 
skins, particularly for high-aspect-rat 
wings. 

Aerodynamically, the nose -down pitc 
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Figure 8. Types of airfoil stalls 


ing moment requires a horizontal tail down- 
load for equilibrium. This adds to the lift 
:he wing must produce and increases total 
irag— called “trim drag/ 1 The pitching 
noment is little affected by variations in 
he Rn. 

STALL BEHAVIOR 

Dne reason for preferring wind-tunnel test 
lata over computer-developed performance 
:urves is that the former provides an accu- 
ate “picture" of the airfoil’s behavior at the 
tUzIl and beyond. 

In general, there are three broad types of 
'tall, as shown in Figure 8: 
sharp (A); 

■ sudden lift drop (B): 
gentle (C). 

-or sport models, a type C stall is desirable. 
Type A or B stalls are appropriate for 

Airfoil Construction 

Most powered model aircraft operate in a 
Reynolds number range from 200,000 to well 
over 1,000,000. This is above the critical 
range of Rns at which tabulators are consid- 
ered to be effective. 

For the more recently developed airfoils, 
there is a considerable degree of laminar flow 
that significantly reduces their profile drag. 
This flow is easily upset by protuberances on 
the wing's surfaces. 

For smooth surfaces, fuff wing sheeting fs 
suggested, with a film overlay— either over a 
foam-core or built-up construction— that will 
promote the lowest laminar flow and also 
result in a wing-stiff in torsion (see ^Stressed 
Skin Design/* Paris 1 and 2 in the September 
and October 3 92 issues). 

There are large models whose wings have 
multiple spars on both top and bottom sur- 
faces and are covered only in plastic film 
such as MonoKofe*. 

Because it shrinks on application, the film 
tends to flatten between each rib and each 
spar. As a result, multiple ridges run both 
chordwise and spanwise, rendering laminar 
flow impossible. 

Contrast this with the very smooth 
surfaces of high-performance R/C soaring 
gliders. 


maneuvers in which the ability to stall a 
wing easily is required, such as spins. 

ZERO LIFT ANGLE 

The angle of zero lift for a symmetrical- 
section airfoil is zero degrees angle of 
attack. Cambered airfoil sections such as 
E214 shown in Figure 7 start to lift at 
almost 6 degrees negative angle of attack, 
but for this airfoil, that angle is unaffected 
by variations in the Reynolds number. 

Contrast this with airfoil E21 1 shown in 
Figure 7. This airfoil's angle of zero lift 
moves closer to zero degrees at the 
lower Rns. 

The forward wing of a canard must stall 
before the aft wing; but, for longitudinal 
stability, the aft wing must reach its air- 
foil's zero-lift angle before the front wing’s 
airfoil. If the foreplane’s airfoil reaches 
zero lift first, a violent dive results, and, 
because the aft wing is still lifting, a crash 
is almost inevitable. 

The low-Rn behavior of the E2 1 1 means 
that, at low speeds — or narrow chords — 
this airfoil may reach zero lift more readily. 
Its use as a forward-wing airfoil on a 
canard is to be avoided. Airfoil E214 is > 
more suitable. 

MAXIMUM LIFT COEFFICIENT 

From zero lift, higher camber results in a 
higher C L max and higher stalling angles. 
This impacts the model’ s takeoff, stall and 
landing speeds. A high C L max permits 
slower flight in all three points; a lower C L 
max reverses these conditions. 

SUMMARY 

In aerodynamics, nothing is free. In 
general* high lift means increased drag 
and pitching moments; for high speeds, C L 
max is reduced and so on. The type of 
performance sought for a design dictates 
which airfoil characteristics are significant. 
Having selected these, any adverse 
characteristics must be accepted and 
compensated for. 

Happy flying! 

* Addresses are listed alphabetically in the Index of 
Manufacturers on page 177. ■ 


NACA and NASA Data 

1 . Re port 460 : The cha racteri sties of 78 
Related Airfoil Sections from Tests in the 
Variable Density Wind Tunnel; 1933; 

Jacobs, Ward and Pinkerton. 

2. Report 586: Airfoil Section 
Characteristics as Affected by Variations 
of the Reynolds Number; 1937; 

Jacobs and Sherman. 

3. Report 610: Tests of Related Forward 
Camber Airfoils in the Variable-Density 
Wind Tunnel: 1937; Jacobs, Pinkerton 
and Greenberg. 

4. R e port 628 : Aerody nam ic 
Characteristics of a Large Number of 
Airfoils Tested in the Variable-Density 
Wind Tunnel; 1938; Pinkerton 

and Greenberg. 

5. Report 824; Summary of Airfoil Data: 

1945; Abbott, von Doenhoff and Stivers. 

6 . Tech nical N ote 1 945 : Ae rody nam ic 
Characteristics of 15 NACA Airfoil 
Sections at Seven Reynolds Numbers 
from 0.7x106 to 9,0x106; 1949; 

Loftin and Smith. 

7. Technical Note NASA IN 7428: 

Low-Speed Aerodynamic Characteristics 
of a 17 percent Thick Airfoil Designed for 
General Aviation Applications; 1973; 

McGhee, et. at 

8. NASA Technical Memorandum TMX 
72697: Low Speed Aerodynamic 
characteristics of a 13-percent Thick 
Airfoil Section: 1 977; McGhee, et, a!, 

9. NASA Technical Paper 1865: Design and 
Experimental Results for a Flapped 
Natural Laminar-Flow Airfoil for General 
Aviation Applications; 1981; Somers, 

10. Profilpolaren fur den 1 90Q Ellflug, Book 1; 

1980: Dieter Alth us. 

11. Profilpolaren fur den 1900 Ellflug, Book 2: 

1986; Dieter Althus, 

12. Ep p I e r Prof i te MT B 1 2; 1 986 ; Marti n He pp e rle. 

13. Model Aircraft Aerodynamics, 

Second Edition; 1987; Martin Simons 

14. Airfoils at Low Speeds— Soartech 8; 

1989; Selig-Donovan and Fraser, 

15. Airfoil Design and Data; 1980; 

Dr. Richard Eppler 


Sources Of Reports 

1-9, U.S. Department of Commerce, 
National Technical Information 
Service, 5285 Port Royal Rd., 
Springfield. VA 22161 

10,11, Neckar-Verlag. Klosterring #1 , 7730 
VillingemSchwenningen, Germany. 

12, Verlag fiir Technik und Handwerk 
GMBH, Postfach 1128, 7570 Baden- 
Baden. Germany. 

13, Zenith Aviation Books, P.0. Box 1, 
Osceola. WJ 54020. 

14, H.A. Stokely, publisher. 1504 

N. Horseshoe Cir. h Virginia Beach, 
VA 23451. 

15, Springer Verlag, New York, NY. 
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Windstar. 

Introducing the sensational 
soarer that’s quite literally, 
made for you. 


Actual production tying pond 
ratals flmka craftmanship. 



High impact wolde 
nose puce 


tuuyJtandftiig polyhedral 
icing layout 





GETTING INTO SCALE 

{Continued from page 70) 

<60 Lo ,90 power, but 80 inches is a little 
too large for you. Pica has a few WW II 
fighters that Mr. Platt designed several 
years ago, including a Spitfire, a T-28 and 
a Focke Wulf I90D-9. Not to be outdone. 
Top Flite* — now owned by Hobbico*— 
has taken on the monumental task of 
redesigning several of its older warbirds to 
bring them up to current standards. Their 
Corsair was first, and now they offer the 
Mustang, Some of you might be able to 
find an older P-40, a P-39 Airacobra, a 
Bearcat or a Zero at a hobby shop or a 
swap meet; if you do, go ahead and grab it. 
Although they wander away from pure 
scale outlines, they're magnificent fliers. In 
fact, our old friend Dave Platt is responsi- 
ble for designing the P-39 and P-40 as well 
(hundreds of moons ago!). All would be an 
excellent choice for your first contest 
machine. 

WHAT? NO JETS! 

If you've noticed that jet models are con- 
spicuously absent from my ‘list," please 
consider that although jets arc very inter- 
esting to model and fly, I strongly suggest 
a simple prop airplane for your first scale 
contest entry. If you’re already an accom- 


plished jet modeler and you just want to try 
scale contests, go right ahead. Some of the 
more well-known manufacturers that offer 
easy-to-build scale jet kits that fly well 
include Jet Hangar Hobbies*, Yellow 
Aircraft, Byron Originals and Bob Violet t 
Models*. 

You know', there are probably hundreds 
more scale kits out there that are begging to 
be built, and a good place to find many of 
them will be in the “Bonus Buyers' Guide" 
in the upcoming March issue of Model 
Airplane News. No, I'm not gelling you 
this because my column appears there. I'm 
telling you because it's absolutely true! 
The “Buyers' Guide" will have gobs of 
scale kits and other stuff you'll need to 
complete a model. 

So if you can't find anything that suits 
your fancy in this article, look in the 
“Bonus Buyers’ Guide." 

* Addresses are listed alphabetically tit the Index of 
Manufacturers on page 1 7 7. ■ 


PYLON RACING 

(Continued from page / 13) 

start at the pilots* stations, and i 
caller/mechanic can carry the running a 
craft to the launching position. The star 
raises the starting Hug over his head for 
seconds before he drops it to start the ra* 
At this point, all the planes arc re least 
and they accelerate toward the first pvk 
The lap counters count each lap as the a 
craft cross the siart/finish line. 

After each plane has completed 10 f 
laps, the starter flags it as it crosses the f 
ish line. The starter consults with the ‘3 
callers" who are next to the pylons a 
then determines the points that will 
awarded for that heal. Several heats i 
down in each round; each competitor 11 
once in each round. When all the roun 
have been flown, the pilot with the nu 
points wins. (You can fly as many rour 
as your group would like,) Ties are brok 
by a single, winner- take -all, final heat. 

Thai should cover most of the infom 
lion you need to start. Now, let's go raein 

*Here are the addresses of the companies and as 
ciarions that are pertinent to this article: 

AM A (Academy of Model Aeronautics ), 5131 
M emorial Dr. . Mancie, IN 4 731 >2 . 

Nelson Competitive Engines, 121 Pebble Creek l 
Zelicnople. PA UiObJ. 

NMPRA (National Miniature Pylon Had 
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Four hours. 

That’s about all it’ll take to start 
exploring the wonderful world of silent 
flight with your new Thunder Tiger 
Winds tar. 

You see, the tough building’s been 
done for you. All four wing panels, the 
fuse and tail surfaces have 
been built, shaped, 
sanded and then 
expertly covered. "■ 



SPECIFICATIONS 


Span 
Length 
Wing Area 
Weight 
Wing Loading 
Radio 


77,3' (2 meter) 

44.5" 

574 sq. rn. 

40 oz, 

10 02 ,/sq.ft 

2 ch (standard servos) 



of radio installation and final assembly is 
left to you. 

And once that’s done* you’ 11 find the 
Windstar to be the easiest- handling 
sailplane you can imagine. High start 
launches are virtually hands-off due to our 
advanced polyhedral design. In flighty the 
Windstar’s light loading of just 10 oz. per 
square foot, combined with a computer- 
designed airfoil gives this ARF sailplane a 
responsiveness unlike any other. 

It’s easy. It’s Windstar. 
See it at your 
local shop today. 



(J) THUNDER TIGER 

Thunder Tiger USA, 2430 Lacy Lane. #120, Dallas, TX 75006, 214 243-8238 


odation); contact Lb yd Bur ft ham, 7/5 dwrv St.. S. 
tdsar, CT 06074. 

farmance Specialties, PO Box 5/46, GardneniUe. 
H9410. 

ye Grattan Enterprises , 1044 Verde Wav, 
'dewtviUe, NY: (702) 265-2346. 
r Allen's Quick Vee kits, 956 £, Hu her Mesa. AZ 

'03, 

ke Del Ponte's Revolution Q5(W kits; 3637 W. 
*eta Dm. Glendale, AZ H530S. 
dger Q500 kits ; available from Capstone RfC 
jply, 562 W. S brock Rd_. Westerville. OH 4 3 OS! 


.ECTRICS 

'Uinucd from page !34> 

tor's performance up until just past its 
ver peak. This makes the graphs much 
ier to read. 

To read the graphs shown in this column, 
k the point you're interested in on the 
tieul axis and read horizontally over to 
curve for that quantity. Run a vertical 
down to the horizontal axis to read the 
rent. Take readings for the remaining 
mtities by noting where their curves 
rsect the vertical line and reading back to 
vertical axis. In graph 3, if you’re inter- 
:d in the Po of 140 watts, find that value 
the vertical axis, then read across horf 
tally until you’re on the power (Po) line, 
t read down. You will see rpm of 115 x 


300 = 34,500; %M = 77; %$ = 60; and cur- 
rent = 21 amps, 

PICKING A MOTOR AND A PROP 

Though graphs are nice to have, a computer 
printout of numbers works just as well to 
evaluate motors. I use the number tables 
more often than the graphs to zero in on how 
I want to use a motor. J like to use a motor 
with an efficiency of 65 percent or more and 
a system efficiency of 50 percent or more. 

Having made these choices, I check for 
power output. There are several rules of 
thumb for determining how much power 
you 11 want; these rules have been formulat- 
ed by Bob Boucher, Roland Boucher, Bob 
Kopski, Keith Shaw, me and others, I like to 
see a power loading of about 30 to 50 watts 
per pound — 30 watts being on the mild side 
and 50 watts on the sporty-performance 
side. This isn’t an ironclad rule — I have 
flown planes very much outside these lim- 
its — both above and below — but it’s a good 
place to start. If the power looks OK, then I 
look at the rpm figure. If it’s on the high 
side (above 15.000), l can adjust it by using 
a gearbox. Last, but not least, to get a range 
of prop diameters to try, l use the Abbott 
equation (see sidebar), Po T the output rpm 


(after gearing, if used) and some assumed 
values of prop pilch. 

As an example, let’s say that you have a 
3-pound airplane, and you want U to per- 
form well. When the WEP motor is run 
through the simulation using Ra = 0.0473, 
Km = 0.219, RL = 3.12, R wire = 0,02 and 
R cell = 0.012 for 9 cells, we get a peak 
power of 170 watts at 32 amps and 
26,000rpm + This gives a very favorable 57 
watts per pound for the plane. 

Let’s choose a flying speed of about 
60mph. The 26,000rpm will result in a very 
small prop-diameter size, A gearbox allows 
the use of a larger prop. ! like using a 6:1 
ratio because it maximizes the prop diame- 
ter. This will give a prop rpm of 26,000/6 = 
4,33 3rpm. The pitch is then equal to: mph x 
12 x 5,280/(rpm x 60) = 14.6. A pitch of 14 
is close enough. Now use the Abbott equa- 
tion to get the prop diameter (to do this, you 
will need a calculator that can take a fourth 
root). Using 170 watts, 4,333rpm, and pitch 
of 14, the diameter comes out to about 13 
inches. The thrust comes out to about 57 
ounces using a coefficient of 1 ,0 (see side- 
bar). This isn’t a common size of prop; you 
may have to cut down a larger one. Or, 
(Con timed on page 163) 
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17ISIZ 


The author launches Stow 
Voltage. Henry Nelson stands by 


The Mueller receiver ; battery and actuator ; the HiLine Mini-6 
motor, a 3-celt 50mAh battery and a rubber-powered 6x6 prop . 


L IGHT ; SLOW-FLYING, indoor radio-control models have been pursued by a number of modelers for tin 
past decade . Tony Naccarato r in Southern California, and others have successfully flown indoor RIC, 
but the weight of these systems typically dictated larger models that required lots of space, I wanted to 
build a model that was light enough to control in an indoor area the size of a school basketball court , / 
also wanted the flight speed to be slow enough to avoid disaster every time it hit a wall . 

As small, efficient motors and batteries appeared on the market , the idea began to look more promising , 

Then / heard that Fritz Mueller of Georgia was building a radio system that weighed only 8 grams. Ba sed on a 
modernized A thin circuit and using an almost microscopic electromagnet as an actuator, the system offered on/ off 
rudder control for right turn with spring-loaded left rudder in the off position, Fritz agreed to build a system for 
me and to modify an old Ace pulse transmitter that / still owned , 

Now / had the basis for a practical design project. School basketball courts are about 60 to 70 feet wide , so I felt comfot 
able with a span of 24 inches , which would allow a decent figure 8 at the speeds I expected, A good, low-drag aspect ratio i 
8:1, which gave me a chord of 3 inches and a wing area of 72 square inches. The available wing area is important becaust 
wing loading is much more critical in indoor models than in almost any other design category. 
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rubber-power prop with a 
wide, square blade. You 
old-timers may recognize 
it as originally made by 
Tern Aero and now sold 
by Peck Polymers* as 
part PA015. 




WING LOADING 

/ing loading is the weight in grams or 
unces carried by each square inch or 
juare foot of wing. As wing loading 
icreases, speed goes up even faster and so 
ies turn radius. Just a few grams can traus- 
>rm a cute, slow-flying, peanut -scale 
,odel into a speed terror that zips around 
ke a control -line airplane until it re-kits 
>elf against the wall, ceiling, or floor. 

R/C sailplanes fly well with wing loadings 
' 9 to 12 ounces per square foot, and pow- 
ed models have even higher loadings, but 
good indoor design requires a maximum 
L about 3.8 ounces per square foot, or less 
an one third that of an outdoor R/C model. 
>r small models, L prefer to work in grams 


The airframe for Stow Voltage weighs a scant 12 grams! Most of the 
model *$ weight comes from the power system. 


BALSA SELECTION 

Balsa selection for larger 
models is usually made 
on the basis of strength 
rather than density. 

Critical pans like wing spars and fuselage 
longerons may be spruce with plywood 
webs for shear strength. Balsa with a density 
of less than 8 pounds per cubic foot is rarely 


ribs and tail feathers. The pylon is very hard 
10-pound balsa. 

FUSELAGE 

The fuselage is a tube rolled from 6-pound 
balsa laminated to Ty vec (the same material 
that's used lo make tear- proof envelopes). 
This provides a lot of strength with only a 
small weight penalty. Just spread a thin layer 
of aliphatic glue on the balsa and the Ty vec, 
allow it to dry, then fuse the sheets together 
with a hot iron. Now you can pour boiling 
water over the balsa side and roll or bend it 
to a very tight radius. 


ow Voltage and the Fritz Mueller ultra-miniature R/C system ( 27mHz ; nonproportional electro- 
ignetic actuator ), 


WINGS 

Wing construction using sliced ribs arranged 
across each other adds rigidity and torsional 
strength with very little weight penalty. Just 
make a plywood template of the rib curve, 
slice along the top, then move the template 
down -V 32 inch for the next slice. Jim 
Jones’s* Balsa Stripper and Rib Slicer are 
dandy tools that deliver strips or ribs to 
exact dimensions on close tolerances. 


r square inch. (Just multiply ounces per 
uarc foot by 0.1968 to get grams per 
uare inch,) Thus, I needed around 0.75 
n./sq, in, x 72 sq. in, = 56 grams all-up 
eight, or just around 2 ounces. Larger, 
uvier, indoor R/C models have been flown 
th wing loadings as low as 2.5 o?J sq, ft, 
sss than 0.5 gm/sq. in.), but these have 
.juired larger flying sites. 

POWER SYSTEM AND AIRFRAME 

te HiLine* Mini-6 motor wdth 3-cell, 
lAh battery and prop weighs 34 grams, 
d the VL-HY70 weighs about the same, 
id 8 grams for the R/C system, and you 
ve only 12 grams left for the airframe. I 
It I could do the job with a wing at 5 
ims, a fuselage at another 5 and tail fcath- 
i at 2. This required careful wood selec- 
m and a no-frills design covered with 
mething even lighter than doped tissue, 
chose a 6-inch diameter by 6-inch-pitch 


used, and the exact cross section of a strip or 
spar is not loo critical. 

All the rules change with an indoor 
design. You may try to use !/i6xVfc 
strip instead of square to 
realize an 1 1 - percent weight 
saving with only a minor 
loss of strength. Available 
tables allow you to cal- 
culate the density of a 
3x36-indi balsa sheet 
from its weight. Once a 
sheet with the proper 
springiness and density 
has been chosen, a 
balsa stripper is used to' 
slice out adjacent strips 
of uniform size and very 
similar characteristics. I 
used 8 -pound wood for the 
wing’s leading and trailing 
edges and 5 -pound wood for the 


SPECIFICATIONS 

Name: Slow Voltage 
Type: miniature indoor electric 
Wingspan: 24 in. 

Weight: 2.05 oz, (58 gm.) 

Wing loading: 4,09 oz, per sq. ft, 

(0.8 gm, persq. in.) 

Power HiLine Mini 6 motor, 3-cell 5QmAh battery, 
6x6 rubber-powered prop. 
Construction: balsa; Tyvec; polyethylene film 
{supermarket-bag material) 


Comments: suited for indoor basketball-court flying and guaranteed 
fun whatever the weather [Editor's note : is this the smallest prac- 
ticable R/C craft? Do unconventional, unorthodox designs pro- 
vide unheralded advantages in this flight regime? Send pho- 
tos and descriptions of your projects to Debra Sharp, 
Assistant Editor ; Model Airplane News , 251 
Danbury Rd, Wilton, CT 06897; fax (203) 
762-9803; internet address: 
Debs@airage.com :] 
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SLOW VOLTAGE 








These building 
^chniques are 
lore common 
1 light, rubber- 
owe red mod- 
Is than in R/C aircraft, but many of my R/C 
lub mates agree that such crossovers can be 
seful. Saving a couple of ounces in a 
-meter sailplane with no loss of strength 
an easily result in a significant flight-time 
tcrease. An accurate gram scale like the 
.ecu lab used with an accurate stripper will 
dp put strength where needed, while over- 
H weight is reduced. 

For covering, 1 had a slock of thin 
X 0003 3 inch) polyethylene material, which 
the stuff of which supermarket produce 
ags are made. Mylar (0,0005 -inch thick) is 
so readily available. I taped the film to a 
ame, sprayed 3M no. 77 contact cement 
qhtly on the top of each wing and the stab, 
hen l rolled each onto the film sheet and 
immed away the excess film with a new 
izor blade. A Dennison glue stick (avail- 
de in any art store) would do just as well. I 
lined the wing halves after covering. The 
ing and stab are covered on the top only. 
My finished weight came in a bit over tar- 
;t with the wing at 7.5 grams, the fuselage 
6.4 grams and the stab at 1.6 grams (the 
idder is part of the fuselage). My all-up 
eight (with a couple of rubber bands) was 
3 w 58 grams (2.05 ounces), with a wing 
lading of 0.80 gm,/sq. in. (58/72), or 4,09 
z./sq. ft., which 1 felt was still quite 
actical. 

FLIGHT TESTS 

/ith no stab or motor control, the model 
light climb right into our 3 1 -foot ceiling, 
) I resorted to an old technique learned 
om rudder-only flight back in the dark 


closeup of the Mueller radio receiver. This is a prototype unit ; newer 
irsions use a small , printed circuit board . 


Slow Voltage 
beats bad 
weather 

F or much of the country, the four months 
from June through September just about 
cover the good outdoor flying season. The cold 
winter months are for designing, building and 
maybe some hangar flying at club meetings. 
With the Slow Voltage, you can scale down your 
mile-square flying field to basketball-court size 
at the local school, sip warm coffee while the 
trees rattle outside and put in 20 flights on a 
frigid Sunday afternoon. Small electric indoor 
R/C will not only extend your flying season, but 
it will also greatly enhance your flying skill. Tight 
turn recovery and spot landings in a 50x75-foot 
area will keep you sharp for next season’s club 
meets. 


and a gentle right when pulsed. 

I tested my model with 4 grams extra 
weight, and its flight was only a bit faster. 
With the 1 2-gram system. I think increasing 
the wing chord to 4 inches would result in 
even slower flight with tighter turns. This 
would result in only a very small weight 
penalty while significantly reducing the 
wing loading. If I could build a wing at 8.5 
grams with 96 square inches of area, I could 
shoot for an all-up-weight of 63 to 64 grams 
that would reduce wing loading from 0.80 to 
0.67gm,/sq. in. This is a practical target 
because Tve built P-30 outdoor rubber-model 
wings at not much more than 1 0 grams. 

Now that indobr electric R/C is available 
to any careful builder, we can plan projects 
that were only daydreams a tew years ago. 
How about a Farman Moustique w'ilh lots of 
detail, or a WW I Taube capable of aerobat- 
ics? With manufacturers racing to build 
lighter, more efficient systems, the best is 
yet to come, 

* Addresses are listed alphabetically in the Index of 
Manufacturers on page 1 77, ■ 


The 3-ceif, 50m Ah battery gave flights of 
BO seconds, and we were ovon able to 
make spot landings as tho motor sound 
indicated dying power. 

ages of rubber-band actuated 
escapements. With no control 
input, the rudder rests at about 

1 1 degrees left. I set the right 
stop at about 1 8 degrees, which 
caused a sharp right bank when 
the transmitter button was held 
down. Quick "blipping” of the 
transmitter resulted in a fairly 
smooth right turn w f ith almost 
no bank. 

My first guess proved lucky. 

On the first flight tests, the 
model climbed slowly left, then 
banked and descended to the 
right under steady control pres- 
sure. The flipping" action 
required a bit of practice, but 
within a tew minutes, l was fig- 
ure-eighting around the court 
like a pro. The 3-cell, 50m Ah 
battery gave flights of 90 sec- 
onds, and we were even able to 
make spot landings as the motor 
sound indicated dying power. 

With a successful basic design, 

I could now consider modifications to 
improve performance. A call to Fritz 
Mueller brought the bad news that he no 
longer had the time to hand-build Albin 
receiver units. Fortunately, SAMS* of 
England had just advertised the CETO sys- 
tem. It operates on 27mHz and weighs only 

12 grams, including receiver, battery and 
actuator. Here was a commercial unit that 
would do the job with only a small weight 
penalty. The CETQ unit is a bit pricey 

at about $185 (120 
English pounds), but 1 
feel other comparable 
units may soon be 
available. 


The electromagnet 
actuator is now located 
near the receiver and 
operates through a 
pushrod arrangement. 
Flying is the same with 
a slight left turn in the 
off position, a hard 
right w r ith steady signal 


indoor flight on a 
blustery (outside, 
that is) day. 
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LECTRICS 

mtinued from page 149) 


ng the equations, you may choose to use 
ower gear ratio, such as 4:1, for more 
n, less pitch and a smaller, standard prop 
meter. 

Then it’s time to fly! My experience 
>ws that the calculated results and the fly- 
results agree quite closely. Having props 
three sizes is usually enough to zero in on 
best flying performance. Try it; you’ll 


* Addresses are listed alphabetically in the Index of 
lufacturers on page 1 77. ■ 


IRWAVES 

ntinuedfrom page 9) 

A BETTER TRAINER? 

r many years, there has been a great 
bate regarding what is the best trainer 
• a beginner. Many hundreds of designs 
ve been produced for this purpose. One 
ib member destroyed every spare model 
the club trying to fly; it was only when 
neone sold him a 1938 OT design that 
w at about 20mph that he got the hang 
it. 

A recent happening at the field has me 
ndering if we haven’t got it all wrong. 

(Continued on page 164) 


t/C Combat Gremlin - RCM 12/92 

nputer Cul Custom Cores for Modelers, by Modelers 
Combat Gremlins: Cores only $12, 

Short kits $20 (patterns, no wood! 

Full kits (all wood precut) $35 
Combat newsletter with each Gremlin kit 
•grade your beginner glider to an intermediate level 
321 or SD7037 replacement wing upgrade for Gentle 
ly or Spirit 2M full (includes all wood) wing kits $35 
odger or Larson 25" Quickee 500 cores - $8 per pair 
ittern cores • your airfoils/layout including stabs 
3" thick wings to 48” panel $50 - 4" thick $65 
Let us cut your next club project. 
Manufacturer inquiries invited 
All orders add $5 S&H, CODs add $6 additional 
itact us on the internet for current and custom info: 

racores@world.std.com 

\ Cores. r.O. Box 843. Soultibridft*. MAOISM or (SOS) 74S-9998 



The Beginners 
Guide to R/C 
Airplane Covering 




This video enables a beginner 
to cover a model with 
professional results. 

Easy to follow presentation. 

Third Coasfc ?®eaZifctf 

Film and Video Productions 

(512) 847-9104 

$29 95 + Free S&H for Holiday Season 

20 Summit Dr West, Wimbcrley, TX 78676 



ONE OF THE MANY THINGS IN THIS WORLD 
THAT CANT BE BEAT!! 

SIG MANUFACTURING CO. imports the the 
world’s fastest running production engine, 

ROSSI! These engines are performance tested 
and race proven. SIG not only carries the i 
engines for your airplane, helicopter, car and 
boat, they also have a full-time ROSSI REPAIR 
CENTER. When your talking 
performance, your talking ROSSI! Ip . 0 


All SIG-imported ROSSI 
engines come with a full 90 
day SIG WARRANTY 
against workmanship 
and manufacturing 
defects. m 


BIG 




\§ 

T-Jr 1 

-'lU 




SIG MANUFACTURING CO., INC Montezuma, Iowa 50171 

PH: 515-623-5154 FAX: 515-623-3922 Toll Free Orders 600-247- 5008 Modeler s Ho! Line 600-524-7605 


B&P Associates Gives You Total Flight Line 

-^77--^-= FREEDOM 

m I Our new electric starter battery pack 

cuts the cord that has always tied your 
« IflMH starter to the power panel. Discover 

■ the freedom of being able to start your 

^ ^ i plane wherever it is, and the added 

safety of one less wire to get caught in 
» the prop. One charge on this hefty 4 

^ f ^ Amp/hour pack will take you through a 

’k I weekend of flying with power enough 

s ^ ill to spare. But we don't stop there. We 

" a ■ M ^ have Ni-Cads in virtually every size 

r or all your battery needs, call or write: imaginable to cut the experimenter in 

3&P Associates P.O. Box 22054 1 free to design whatever it takes to 

i»r -rv icnnn onc/i roi - 7^0 ccoi make V™' 5 the best setup on the held. 




For all your battery needs, call or write: 

B&P Associates P.O. Box 22054 
Waco, TX 76702-2054 (817)662-5587 
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An engine so good we built 
an airplane around it. 



The Seidel ST-770 radial engine and 
Proctor's new 1915 Fokker EIII "Eindecker." 


PROCTOR 

Proctor Enterprises 25450 N.E. Ellers Rd 
Aurora, OR 97002 U.S.A. 

Phone (503) 67ST300 Fax 1503) 67SH342 


Catalog 4.00 Seidd Video 10,00 VISA-MC 
Ask about special savings on Seidel Radials 
when purchased with Proctor's Fokker EIII 
or Nieuport 28 CM. 




SPEED CONTROLS 


S075*S - 9.5 Grams 
- Ultra High Frequency 
10,000 IPS * 75 Watts 

$54,50 

SC*75"BEAC * 10.5 Grams 
• Ultra High Frequency 
10,000 IPS *75 Watts 

$79.50 





Great airplane saver! 
Charges and cycles TX and 
RX batteries; shows battery 
capacity remaining; warns of 
bad celts in pack. 

Retail $99.95 Spec $89.95 


'classics: 


Finally available again - 
new more versatile kit, 2 
wings, Vee tail option, all 
machine cut. #11002 - 
$27.00 


L*R- TAYLOR 
POWER PACER 


2828 Cochran Strwi, Suite 281 * Ssmi Valley, CA 9.1065-2793 * (805) 584-0125 * Fax (805) 584-0792 
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{Continued from page / 63 } 

No model is actually rei^ aired to learn; a 
it lakes is a computer and the ri gf 
program. 

Some weeks ago. I produced 
Dyriaflighl .60 Mustang for testing at th 
field. During the first flight, th 
transmitter was handed to a young mu 
who had never flown a model, I wu 
| nervous; he just flew ihe model. 

The following week, he was given th 
transmitter when a new' trainer 1 had jui 
finished was tested. He flew it tor a wliii 
and then pronounced it “boring," When 
left the field, he was flying an F3A pattei 
ship probably better than I can. 

The only training he had was spend! r 
some hours playing with a computer fligl 
simulator — the Ambrosia AeroChopp* 
program. He had it set up to maximui 
speed, and enjoyed flying it around tl 
trees and other obstacles inverted. 

On bis tlrsi flight with a trainer, he lot 
off spent some time doing circles inverts 
and did several takeoffs and landings. 

I don't know if this would su 
everyone, but it might w^ell be worth a tr 
Perhaps instead of a “dub trainer," v 
should think about a “dub computer." 
might be a lot cheaper in the long run. 

The program isn't perfect; it neei 
some decent default setting and tak' 
some knowledge to set it up for the be 
use. It is, however, far better ths 
destroying models while learning to fly, 
might also be handy during your lot 
northern winters! 

MAL RICHARC 
Whan garei, New Zeafai 

Mai. computers can enhance the sport 
many ways. Look for an article i 
A m h \ os i a ' s A eroC i i op pe r prog ram a > 
other flight simulators in a future issu 
Also , chec k out the survey of 32 softWQ 
programs for modelers in this issue. G 


NEW FROM 



AVAILABLE IN: 


ALSO AVAILABLE; 


4-40 X 1/2 
4-40 x 1 
4-40 x 1 1/4 
6-32 x 1/2 
6-32 x 1 


6-32 x 1 1/2 
B-32 x 1/2 
B~32 x 1 
8-32 x 1 1/2 
8-32 x 2 


* N Y LON FLAT WASHERS 

* NYLON WIRE TIES 

* 1/4-20 X 3" NYLON ROUND HEAD 
SCREWS 


14850 N.W. 44| k CT, * SUITE #252 * 0PA LOCKA, FL, 33054 
PU: (3051 *87-0556 * FAX: (305) 687^438 


BACK TO THE SURER BUCK 

Recently, I w r as looking through some c 
copies of your magazine, and I spotted 
plane that 1 built back in 1940. It was 
Super Buccaneer. The article was in t 
April '71 issue on page 38. The auth 
was Chuck Gill, Well, did this article ev 
bring back memories! I have be* 
building model aircraft since 1938. I w 
away from modeling for about 25 yet 
while our children were growing up ant 
had no place to fly. Now that I'm retir 
and back into modeling, 1 have a questio 
Is there any place that ! could get a t 
of plans of the same ship that you show' 
(Continued mi page I* 
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BRISON AIRCRAFT ENGINES FOR GIANT SCALE MODELERS 



SIZE 

T II ST/IIP 

WT. 

PRICE* 

suc;t;. props 

2.0 ci 

16 lbs/ 4 

2.75 

$349.00 

18x6-10. 18x10. 18x8x14 

2.4 ci 

21 lbs/ 5 

2.75 

$369.00 

IXxX. 1 Xx 10. 1 Xx6- 10 

3.2 ci 

26 lbs/ 6 

3.25 

$475.00 

20x10. 22x6-10. 20x8-14 

4.2ci 

34 lbs/7.5 

5 

$549.00 

22x12. 22x8-14. 24x10 

5.8 ci 

40 lbs/ 10 

6 

$595.00 

20x14. 22x14. 24x12 

6.4 T 

45 lbs/ 12 

7.5 

$875.00 

22x14. 24x12 


ALL ENGINES INCLUDE. 

♦CD ignition 

♦Throttle couple spark advance 

♦Single bolt cantilever crank 

♦Ball bearings or roller bearings throughout 


♦Engine mount 
♦Pump type carburetor 
♦Drilled and tapped 
for smoke 


BRISON'SNliW 4.2 

VISA & M/C accepted IX)IAiAR replacement parts 
•plus tax as rear’d - $5 min. SAH in ll.S. 


214-241-91 52( 24hrs. ) FAX 214-241-5065 
12075 Denton Dr., Suite 1 1. Dallas, TX 

All Prices Suhjril to ilianjfe « rthmit police 


THE AMAZING LAZY BEE . Pulls the " Old Switcheroo” 



BEFORE AFTER ( 2 minutes later ) 


THAT'S RIGHT1 THE LAZY BEE CONVERTS FROM LAND PLANE TO SEA PLANE IN JUST 2 MINUTES! 


• .049 - 15 or .20 - .26 4-cycle • Delightful to Fly 

• Makes an Excellent Electric • Ideal for Small Fields 

• Wingloading only 4-10 oz/sq ft • Sprung Landing Gear 


NEW! Electric Lazy Bee - A Quantum 
Leapinelectric radiocontrol performance! 
It does take-offs . loops , rolls . and has a 1 2 
minute duration with 6-cell battery pack! 


Seeing is Believing! 

Rent our new video for just $18 
( $10 refunded on return ) 
Catalogs - $2 ( Free with order ) 
All Prices Include Shipping 


CLANCY AVIATION 

219 W. 2nd AVENUE 
MESA. AZ 85210-1317 
(602) 649-1534 


Electric Lazy Bee Kit - $60 (NEW!) 
( 20% more wing than original 
Lazy Bee ) 

Original Lazy Bee Kit - $54 
Lazy Bee Float Kit - $24 



Resistant to a 30% nitro-methane content, 
Pactra Formula-U offers modelers the 
ultimate, fuel proof and waterproof finish for 
their models. Formula-U is an easy to use, 
one-step, high hiding polyurethatne system 
that features a tough, mar-resistant finish 

pactra 


in less coats. Available in brushing or spray 
cans in 3 sizes, Formula-U gives you 
durability, flexibility and resilience in rich, 
super high gloss colors, including colors to 
match the popular film coverings. 

Now only $3.98 for 12 oz. Spray. Look for 
Formula-U at your local hobby store. 


the article by Mr. Gill? I would lov* 
nothing better than to build one or man; 
new Super Bucks. I now live in nortl 
central Pennsylvania, and I have all th 
room I need to fly. I would like t< 
introduce free-flight to our club — th 
Mountain Modellaires. Most of th- 
fellows and ladies are around my age bu 
no one seems to want to start. I remembe 
having many, many great flights with th*? 
model airplane. I certainly hope you cai 
help in this matter. Thank you. 

JOHN R. WILSOr 
Middlebury Center, P/ 

John, there is definitely something specie 
about “ old timer ” models and th 
modelers who built and flew them. W 
published an article by Frank Gudaitis i. 
our November ' 94 issue about the Soviet 
of Antique Modelers. There are man 
modelers worldwide who enjoy O’ 
models. If you d like to learn more aboi 
this organization, or you'd like to joit 
contact Larry Clark, Box 528, Lucern 
Valley, CA 92326. 

We called Chuck Gill about his Apr, 
'71 article (the same Chuck Gill who no\ 
runs The Aeroplane Works), and he sai 
that the plans are still available from 
couple of sources. 

The best bet would be to contact Bi 
Effinger, the former owner of Berkle 
Models and the designer of the Supe 
Buccaneer. He can be reached at hi 
company: W.E. Technical Services, Rte. t 
Box 2900, Santa Rosa Beach, EL 3245 * 
Another source of plans (and the plac 
where Chuck Gill obtained his original st 
of plans) is John Pond's Old Time Plat . 
Service. P.O. Box 90310, San Jose, C/ 
95109-3310; (408) 292-3382. Finally, 
you want to talk to Chuck Gill about th 
Super Buck, Chuck says he'd love to hec* 
from you or any reader who is intereste 
in OT models. Chuck can be reached i 
The Aeroplane Works, 2134 Gilbridg 
Rd., Martinsville, NJ 08836; (908) 35( 
8557. 

Building and flying an OT modi 
should help to convince your friends t 
join in on the fun. Good luck on your O 
recruiting mission. 


BUILD A BRONCO? 

I’m inquiring about plans for the Nor! 
American OV-10A Bronco. A friend le 
me in your direction; 1 hope you can hel 
How much do the plans cost? Thank you. 

PAUL C. CLAR 


Dubuque, l 


The Testor Corp., 620 Buckbee Street 
VSaiilB? Rockford, IL 61 104/An RPM Company 


(Continued on page 16* 
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FILMED IN BROADCAST QUALITY 

WE HAVE THE LARGEST SELECTION OF JET VIDEOS AVAILABLE 


TV012 • TOP GUN ‘94 “CHAMPIONS OFTHE SKY” • $29.99 

Orax dgim, bring you the most comprchnuivE Ctfvrrigc of ihii prcstigKjui scile tvcul, 

\ Our 3 twrudcmA quality cameras take you down lo The Qigta line tad nco die action! 

TV013 • TEXAS UNLIMITED R/G AIR RACES • $24.95 

Join ui in beautiful and hijlcric Galveston, T&xu and see the Cutes: and moat ex citing new 
' racing spert in the woid: Reno- style G iani Scale Atr Racing! Appren , 90 minu tes 

TV011 ■ INTERNATIONAL JETS OVER PELAND * $24.95 

Over I GO pBqti from 12 diflereni counnici itJended the largest jet- together in the world. 
Set tn SWB powered F-18, a Schredding powered Sub Viggen. and JPX powered 
Saggitirios and a turbo- viper. Approx . 90 minute! 

CTV00I • SCALE ALUMINUM FINISHES • $24.95 

Muter builder Jerry CamUc demonstrates the techniques for creating a scale -l ike alumi- 
num finis h. Leanti to iftply panel lines, rLweU, and scale wcaihering. NOT FOR THE BE- 
I GINNERt Approx . 30 minutes 


TV009 * WIPE OUT VOLUME I * $19.99 

BAM! BIFF! A%S@! WHAP! SLAM! Not for the (amt teazled! 

See over SO of ihe meat ipectacut ar crastes ever eaprured on video! 40 minutes 

TV005 • TOP GUN ‘93 "Back With The Best” • $29.99 

An icticn packed 3 camera coverage, 3 hour, 2 volume set! 

TV006 *TOP GUN U.K. • $24,95 

An exciting all jet cocnpctiiion bum England! Approx. 90 minute j 

TV007 * 11TH ANNIVERSARY GREATER SW FAN FLY * $2455 

Hep m Carl Berry's ■'video” plane to get a bird's eye view of all the great jetj featured 
in this exciting video* Approx, 90 minu tc* 

TV00R * 5TH ANNUAL SUPERMAN FAN FLY * $24,95 

See SWB and JPX turbinci at ertte of the I arg^st jel events in the country. Approx . 75 

mimifri 


MANY OTHER TITLES ALSO AVAILABLE... Call or fax for a free catalog. 




JELSTAR VIDEO PRODUCTIONS, INC. 

1501 S.E. Decker Ave. Suite 109, Stuart, FL 34994 

(800) 972-4847 Fax (407) 220-4849 


OflKRNG (FORMATION: 


Vita . Mistetarc, craoti, money order? tempted Sippng y.S . Ciraai, inc Mecca t? 50 fttet tex. tl SO am ictf c-cni ripe E mpe 
*e ba To onte fojepc all 01 QUO/- 298-2535 *5 per tape ‘or WL/SDWvUn Floidl m!rt plan ■ » G% nisi Cm 


SPECIAL! 
Buy 2 Videos - Get 
Top Gun *92 
For ONLY $5,99 
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Paul* plans (no. FSP0968I ) for the OV- 
10A , designed by Frank Capan . appeared 
in the September '68 issue of Model 
Airplane News. At the time * the model was 
a consistent winner at scale contests and 
had very good single-engine performance ♦ 
By today' s scale standards, it's a hit on 
the simple side* but it*s still a good* stable 
flier. The 68-inch-span model is built 
u s i n g t ra di t i anal ha Isa I p ly wo o cl 

construction and was designed for two Ml 
2-stroke engines. The two sheets of plans 
cost $22 plus $3 S&H. 

If that one is too big, stay tuned! A 
great little Bronco for twin 25s is in the 
works right now. It has a wingspan of 
approximately 52 inches. The designer. 
Rich Uravitch, says that this one flies like 
a charm and looks just as sinister as the 
full-size counterinsurgency aircraft. The 


subject of a future construction article * 
this model is sure to be a winner on every 
builder s list ♦ You can order plans for the 
larger Bronco by calling (800) 245-6685. 
Good luck with your future project. GY 

ARMATURE RESISTANCE 

We’d like to thank Tom Hunt for 
mentioning AERO*COMP, our software, 
for performance analysis of electric- 
powered models in his recent product 
review (“Astro Flight's FAI 25-5T and 
40- 5T Motors/' October '94 issue). This 
letter adds to Tom's very interesting 
comments about motor testing. 

The “armature resistance'" that Tom 
discusses actually includes not only the 
resistance of the armature windings, but 
also the resistance of the brushes w here 
they contact the commutator. Tom 


suggests that the armature resistar 
should be measured when the motor 
stationary. The trouble with this is that 
brush resistance isn't the same when 
motor is running, and the brush rcsistai 
is often significant relative to ! 
resistance of the windings. There fo 
armature -resistance measure mei 
obtained from stalled motors may 
inaccurate values that lead to pt 
estimates of motor performance, 
particular concern is the situation in wh 
the armature-resistance measurement 
too low, resulting in current and r 
predictions that are too high. If the r 
estimates are too high, then the airpl; 
will not perform as w'dl as i 
calculations say it should. 

The solution to this problem is 
measure the motor resistance while 


MODEL ELECTRONICS CORP. 

Your Electric Powered Flight Professionals 

Introduce 

HIGH PERFORMANCE ELECTRIC POWERED AIRCRAFT 


Nearly ready to fly... 

Gfue molded pieces together with 
instant glue, install servos and receiver, 
screw on motor mount, coat with fast 
drying paint and apply decals. With a 
9 cell 1400 ma SCR or 1700 SCRC 
battery pack, you can out perform 
many "Gfo-Engine” powered models 
in both speed and climb. Best of all, 
these nearly scale models exhibit great flight 
characteristics, with a real reluctance to snap 
roll at any speed If you want to draw a crowd, 
launch the Zero Fighter and P-51 in a “Mock 
Combat” battle! 

A complete catalog of other models, motors, 
battery packs and accessories is available for 
$3.00 if you call or write to: 




Both the P-51 Mustang 
and the Zero Fighter can 
be built in approx. 4 
hours. ,, allow several 
more hours for painting 
and drying time. 

Dealer Inquiries Invited 


Model Electronics Carp. 

6500 6th Ave, N.W. 
Seattle, WA 981 17 
(206) 782-7458 * Fax: 782-9199 


VISA & Master Card Accepted 









>tor is turning. One way to do this is 
scribed in the help screens in 
;RO*COMP. Interested readers may 
te to us for a free printout describing 
: method. (We also use two other 
thods to measure, confirm and refine 
motor data that we provide with the 
tware.) 

Electric motors also suffer from 
chanical losses, such as bearing 
;tion. viscous losses caused by air 
wing around the rotating armature and 
on. The mechanical losses are 
netimes handled by means of a “loss 
rent," which is notoriously inaccurate 
l difficult to measure. We do not use a 
s-current approach in AERO*COMP; 
ier. we compute the mechanical loss 
ng fundamental physical principles. 

: resulting estimates of rpm, current 
I thrust are very accurate, even at 
h rpm. 

PAUL R. OGUSHWITZ, Ph.D. 

Hackettstown , NJ 

inks for your comments, Paul. Readers 
) find the technical details of motor 
ing a hit on the arcane side need not 
rv that they must become physicists to 
and analyze motors or to best match 
n to props and aircraft! But it will help 
iu have a PC. 

" wo software packages written for IBM 
\ and compatibles — AERO*COMP and 
ctroflight Design — provide any 
d si five modeler who has a suitable PC 
i a powerful means of assessing motor 
• abilities and predicting flight 
formance of electric-powered model 
raft (glow-powered models can also 
simulated). Both programs offer 
elp" screens on motor-testing 
cedures, and both use the values 
crated by these tests, along with other 
a meters, to predict aircraft 
formance. Both programs allow the 
r to play with a huge variety of 
imptions that range from propeller 
ice to basic aircraft attributes. 
<ERO*COMP, published by U.S. R&D 
p., P.O. Box 753, Hackettstown, NJ 
40-0753, (VOX) X50-4/3I, includes 
les for more than 100 commercially 
ilable motors . Another powerful 
kage is Electroflight Design, sold by 
ss Jets, Inc., 4308 Ulster Landing, 
gerties, NY 12477; (914) 336-8149. 
s program has some very intriguing 
abilities in terms of defining the 
; mal propeller for a model aircraft 
hough both programs can be used for 
purpose). TA 



The Flexible Alternative 


^ Tired of replacing 

- - broken telescoping antennas? 

T he New RC Power Duck 
from Smiley Antenna 
w offers a flexible antenna with 

quick release. It s flexibility 
takes the strain off the 
controller and eliminates 
\ costly replacement of the 
PH* Handling \ easily broken 

ANTENNA \ telescopic antenna. 

CONSTRUCTION \ 

Tho Smiley Antennae are 
all hand constructed from 
the finest materials. 

Copper plated spring steel 

coils are flame soldered to 

nickel plated brass fittings 

then dipped in synthetic > ^ 

rubber dip to prevent coil ^ 

separation and seal for \\ 

moisture resistance. Then W. 

finished with top quality 

PVC heat shrink for 

flexibility and endurance. 

Finally the antenna Is 
hand tuned on a simulator 

under RF condition* for m 

maximum output and 
minimum Swr. for z 

maximum performance. 

Each unit is hand made and hand r 
tuned for maximum performance | 

Available in these colors: 

Black. Blue. Red. Pink & Yellow. 

Smiley Antenna, Co. 

408 La Crests Heights Rd. • D Cajon, CA 92021 


NOW WOULD YOU PREFER TO SPEND 
YOOR HARD EARNED MONEY? 

$500 Per Month Car Payment? -OUCH! 

$1,500 transmission Overhaul? - Double OUCH! 
An A Programmable Radio? A New Engine? 
W 1C a New Kit? Flight simulator software? 




ENDUR0TECH CAN HELP! n= 



Our preventative maintenance kit (a concise manual plus our 
exclusive laminated visor log) shows you how to save thou- 
sands of dollars by extending the life of your auto- 
mobile. You don’t have to be a mechanic to enjoy 
worthwhile savings. You Just need to have the right 
services performed at the naht intervals, use your 
money to enjoy your hobby, j — — — — -j 

at $955 per KTT PLUS $loo SHIPPING | Please send check or money order payable tD: 

A HANDUN0, THIS IS PROBABLY THE | Pleaaeaa* (QTY) ENDUR0TECH 

0260 W. Mlantown M. 
Suite fl 0-603 


BEST INVESTMENT Y0UU EVER MAKE! | Pfe ventaUva Maintenance 
LOOKING FOR A TERRIFIC GIFT? THIS IS | «(*)« $855 each. pfc» $2.00 


IT! DON'T MISS THIS OPPORTUNITY! 


SATISFACTION 
GUARANTEED. 
RETURN IT WITHIN 30 DAYS 
FORA FULL REFUND. 

IF NOT FULLY SATISFIED. 


| Shipping & handling per kit. Jupiter, Florida 55078 
| Please print dearly to ensure proper delivery. 

I Name 

j Address 

I city 

I 


state. 


ZlP- 
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INDEX OF MANUFACTURERS 


A -cubed; 
manufactured by 
Induction Systems, 
P.O. Box 489, 
Chouteau, OK 
74337. 

Ace R/C Inc., 
M6W. 19th St., 
Box 51 1C* 
Higginsville* MO 
64037; 

(816) 584-7121. 

A eroC hopper; 
Ambrosia 

Microcomputer, 98 
W. 63 St., Ste, 371, 
Wrllowbrook, IL 
60514; 

(708)655-0610. 

Aerrow Inc,, 
RO, Box 183, Perth, 
Ontario, Canada 
K7H 3E3;, 
(613)264-0010: 
fax (613)264-8441. 

A PC Props; 

distributed by 
Landing Products, 
RO, Box 938, 
Knights Landing, 
CA 95645. 

Bob Violett Models 

170 State Rd.419, 
Winter Springs, FL 
32708; 

(407) 327-6333. 

Byron Originals 

P.O. Box 279, Ida 
Grove, 1A 51445. 

Carl Goldberg 
Models, 

4734 W. Chicago 
Avc., Chicago, IL 
60651; 

(312)626-9550. 


Dry-Set Model 
Markings, 

7029 Sanger Ave„ 
Waco, TX 76710.. 

Futaha Corp. of 
America, 

4 Studehaker, 
Irvine, CA 92718; 
(714)455-9888, 

G ra u pn er M od els ; 
distributed by Hobby 
Lobby 1ml, Inc., 
5614 Franklin Pike 
Cir,, Brentwood. TN 
37027. 

Hcrbrandson 
Engines Inc., 
4909 W. Marine 
Ave,* Lawndale, CA 
90260: 

(310) 679-3402; fax 
(310)679-1225. 

HiLine Inc*, 

P.O, Box I 1558, 
Goldsboro, NC 
27532; 

(919)778-6653. 

Hobbico/Great 
Planes Model 
Distributors, 

P,0. Box 9021* 
Champaign, IL 
61826, 

Ikon Newest, 
RO. Box 306, Posl 
Falls* ID 83854; 
(208) 773-9001 . 

ISC Inti, 

P.O. Box 40116, 
Indianapolis, IN 
46240. 

Jet Hangar 
Hobbies, 

121 30 G. Carson St.* 
Hawaiian Gardens, 


Lanier RC, P.O. 
Box 458, Oak wood 
Rd.* Oakwood, GA 
30566. 

McCoy Racing, 
1778 Albright Ave., 
Upland, CA 91786, 

MonoKote; 

distributed by Great 
Planes Model 
Distributors 
(see address above). 

New England 
Parachute Co,, 
P.O. Box 126, 
Hampton, CT 06247; 
(203) 779-0229. 

G*S* Engines; 
distributed by Great 
Planes Model 
Distributors 
(see address above). 

Peck Polymers, 
P.O. Box 710399, 
Santee, CA 92072, 

Pica 

Enterprises Inc,, 

2655 N.E. 188th Si.. 
Miami, FL 33180, 

Proctor 

Enterprises, 

25450 N.E. Eilers 
Rd.* Aurora, OR 
97002. 

R/C Flight 
Simulator; 

Dave Brown 
Products Inc., 4560 
Laybigh Rd,. 
Hamilton, OH; 
(513)738-1576. 

Royal Products 
Corp., 

790 W. Tennessee 


Scale Model 
Research, 

3114 Yukon Ave., 
Costa Mesa, CA 
92626 r 

Sermos K/C Snap 
Connectors Inc*, 

Cedar Comers 
Station, Box 16787, 
Stamford, CT 06905. 

Sig Mrg. Co., 

401 S. Front St., 
Montezuma, I A 
50171, 

Skylark; Digital 
WonderWorks, 
P.O. Box 31 18, 
Ann Arbor, Ml 
48106: 

(313) 622-LARK. 

SR Batteries Inc., 

Box 287, Bel I port, 
NY I 1713. 

The New England 
Parachute Co„ 

P.O. Box L26* 
Hampton, CT 
06247; 

(203) 779-0229 


Top Elite, 

RO. Box 9021* 
Champaign, IL 
61826-9021. 

VL Products; 

Div. Vista Labs* 
7871 Alabama Ave. 
# 1 6. Canoga Park. 

CA 91304; 
(818) 348-8039, 

WEP; distributed by 
Model Electronics 
Co., 6500 6th Ave. 
NW, Seattle WA 
98117* 


Digital Motor Controller 


FX35 | 

DIGITAL 


G-20call$ * 50A - BEC * BRAKE - AotoCal 
Sequential Arming System 
In -Flight-Charger 

BAT l^Ai/RoboticSl M OT 

6 to 20 NiCd Cells @ 50 A + BEC 
Soft Brake + Timed Brake ™ 
AutoCal ™ Calibration 
Staged Motor Cutoff ™ 
Power Management Cutoff ™ 
Adaptive Frame Tracking ™ 
Dual-Rate Soft-Start ™ 
Power-On Safety Delay ™ 
Sequential-Arming-System ™ 

I In-Flight-Charger ™ 
Thermal Protection 
I Thermistor Sensing Element 
| Optical Isolation 

I Active-Overioad-Protection ™ 
Output Short-Circuit Protection 
I Stalled-Motor Protection 
I LED Status Feedback 
High Rate: 4000 Hz 
' 1 4 gauge silicon/rubber wire 

1.8 x 1.3 x 0. 5 in. @ 1.8 oz. 

Made in USA by 

i RpJ Ai/Robotics 

RO. BOX 9207, MISSIONHILLS, CA 91346 

For additional product information: 
(818) 892-9671 9am-7pm PST 

D EALER/D ISTRI S UIO R FAX: (818) 837-4201 


Airtronics Specialty Div. (714) 830*3447 

| Hobby Lobby (615) 373*1444 

Hobby Shack (714) 963-9881 

| Kress Jets (914) 336-8149 

. Model Electronics {206} 782-7458 

I New Creations R/C (409) 856*4630 

Northeast Sailplane Prod. (802) 658-9482 
Siegers International (201) 366-0880 

SR Batteries (516) 286-0079 

Weston Aerodesign (41 0) 974-0968 



Ave., Denver, CO 
80223; 

(303)778-7711. 


Yellow Aircraft, 

203 Massachusetts. 
Ave., Lexington* 
MA 02173, 


Champion 
Model Products, 

880 Carmen Cl, La 
Verne. C A 91750: 
(909) 599-3348. 


Jim Jones, 

36631 Ledgestone 
Dr., Ml, Clemens, 
Ml 48043; 
(313)791-0651. 


SAMS* The Chapel* 
Roe Green, Sandon, 
Buntingford* Herts 
SG9 GQJ England: 
011-44-763-288384. 


Coven te, 

420 Babylon Rd., 
Rush am, PA 19044: 
(215)672-6720. 


Jomar, 

3440 Riverhills Dr. 
Cincinnati. OH 
45244; 

(513)271-3903. 


Satellite City, 

P.O. Box 836, 
Simi, CA 93062. 


Dave Platt Models. 

1306 Havre N.W.* 
Palm Bay* FL 
32907. 


THE ENCYCLOPEDIA OF 
BOEING AIRCRAFT* 


* Phutra * Specifications ■ Online Search 

Requires PC with ftoJHii or higher * 
Windows i t *2i i Ml t free hard drive 
spaa * 4 MB of RAM * SVGA Video 

Wiih all these features in a Microsoft* Windows™ 
environment you'll have hours of fun looking at the 
aircraft and learning the history of their development 

Send: Free Demo Disk □ 

FulJ Prog t am □ (S29.95 + $2 x& h) 

Disk size: 3,5" O 5,25" □ 

Name: 

Address:^ 

Citv: - ST ZIP 

CixleX Software. Dept. H 
\X1\9 7Wh Place West Edmunds. WA 9KII26 
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■ GLASTONBURY 

Full-line hobby store since 1978. 
Worth a trip from anywhere! 

Open daily at 10; closed Sunday. 
In the Fox Run Mall 

DAVIS HOBBIES 

45 WELLES ST. (203) 633-3056 


■ KING 

The largest selection of kits and parts for 
helicopters, cars and planes. 

Open Mon - Fri.. 10 - B; Sal, 10- 7, 
EXCELLENT SERVICE! 


KING R/C HOBBY SHOP 

FIVE FORKS VILLAGE (910) 983-3969 






■ NEW YORK CITY 

Everything for R/C, U/C and F F modeling. 
R/C cars, boats, planes, he I is, tanks: 
rocketry Modeling tools and equipment at 
discount prices. Huge inventory. Visa, M/C, 
Discover, 


AMERICA’S HOBBY 
CENTER 

146 W. 22ND ST. (212) 675-8922 


■ LANSDALE 

"An old-time hobby shop" 

Rubber power, free flight, control t 
electric, R/C airplanes, cars and b> 
Mon -Thu,. 3-9; Fri., 12-9: Sat. 
Closed Sun. 


PENN VALLEY HOB 
CENTER 

837 W, MAIN ST (215)85 


I SELDEN 


■ STATE COLLEGE 


■ ORLANDO 

A complete hobby shop that has everything 
you need for R/C airplanes, helicopters, 
boats and cars. Open Mon. - Sat., 10-6 
and Fri. until 8. 

BOB’S HOBBY 
CENTER, INC. 

7333 LAKE UNDERHILL RD. 

(407) 277-1248 


GEORGIA 


■ ACWORTH 

We re 100% airplanes’— everything from 
free-flight rubber-powered to the largest R/C 
aircraft. Ask for our mail-order cata- 
logue-^. 

Open Mon. - Sat., 10 - 7. 

HOBBY SUPPLY SOUTH 

5060 GLADE RD. 

(404) 974-0843; fax (404) 974*6243 


■ MARIETTA 

The most complete hobby shop in 
Atlanta. R/C airplanes, cars, boats and 
helicopters. HO, 027 and O-scale trains. 
Plastic models. 

Open Mon. - Fri., 10:30 - 7:30; 

Sat., 10-6; Sun.. 1-5, 


DOUG’S HOBBY SHOP 

1467 ROSWELL RD. (484) 971-2227 


■ NASHUA 

We have the largest inventory ot R/C 
airplanes, helicopters and accessories in the 
N.E. We also carry Estes rockets, books 
and videos, slot-car racing, 

NO SALES TAX; MAIL ORDER, 

R C BUYERS 
WAREHOUSE 
95 NORTHEASTERN BLVD. 

(603) 595-2494 


NEW JERSEY 


■ JACKSON 

Full-line, full-service hobby shop. Planes, 
boats, cars, helicopters. R/C equipment. 
Extensive inventory; knowledgeable 
personnel. Established in 1969. 

JACKSON HOBBY SHOP 

2275 RTE, 526 (908) 364-3334 


■ RIVER EDGE 

Everything for R/C, U/C and F-F modeling, 
R/C cars, boats, planes, helis, tanks; 
rocketry. Modeling tools and equipment at 
discount prices. Huge inventory. Visa, M/C. 
Discover 


AMERICA’S HOBBY 
CENTER 

820 KINDERKAMACK RD, 
(201)265-2044 


We specialize in R/C models of all types! 
Open 7 days: Mon., Tue., Thu.. Fri. 10-9; 
Sat., 10-6; Sun,, 11-5. 

ACTION HOBBIES 

1070 MIDDLE COUNTRY RD. 

(516) 736-1574 


■ WESTMORELAND 

From 1/4 scale to trainers— everything you 
need to build and fly your R/C airplane. 
Come see for yourself! 

Open Mon. - Fri., 12-9; Sat., 9 - 5; 
closed Sun. 


BRENNAN’S R/C 
AIRCRAFT/SUPPLY 

6368 STATE RTE 5 (315) 629-4930 


■ FINDLAY 

Findlay's R/C dealer— planes, cars, boats 
and trains Many kits, accessories and parts. 
Sig and D rente I dealer. Model rockets. 

Open Tue/Thu., 1-9; Mon/Wed/Fri,, 10-9; 
Sat,, 10-5. 


JINX MODELS SUPPLIES 

721 ROCKWELL AVE, (419)422-5589 


■ WESTERVILLE 

Huge selection ot R/C planes, boats and 
cars Distributor of Direct Connection R/C 
kite. Open Mon, - Fri.. 10 - B; Sat,, 10-6; 
Sun., 12-5, 


CAPSTONE HOBBIES 

562 W SCHROCK RD. (614) 899-6313 


We carry major brands of R/C airp 
radios, engines, balsa, spruce, pa* 
accessories, parts, propellers. 

We want to serve you! 

NITTANY LINE HOE 

127 SOUTH FRASER ST. 

(814) 237-7100 


TEXAS 


■ ROCKWALL 

Full-service R/C hobby shop. 

R/C airplanes, cars, boats and he 
Nationwide computer BBS: (214) ; 
“The Computer-Aided Hobby ShOf 

TELEHOBBVES R/C 

839 HIGHWAY 276 (214) 71 


VERMONT 


■ BROWNSVILLE 

Airplanes and helicopters. Help to 
beginners.Ten years in business; 
R/C experience Easy access—6 
interstate Rte. 91 . Open Mon. - F 
Sat., 12-6. 


THE R/C STORE 

P.O, BOX 10, RICH RD. 
(882) 484-371 1 


VIRGINIA 


■ TAZEWELL 

R/C airplanes, helicopters, oars ai 



■ ROCKVILLE 

Maryland's largest hobby selection: 

R/C airplanes, hells, cars, boats. 

Mail-order pricing. Farts, parts, parts, parts, 
parts, parts! 

GPA HOBBIES 

1300 E. GUDE DR. (301) 738-0014 


List your 
store in the 
R/C Hobby 
Shop 
Directory! 


★ ATTENTION ★ 

Hobby Shop 

Ell 


Increase traffic in your shop 

Alert hobbyists in your city, state 
and region to your location 

Introduce R/C enthusiasts 
nationwide to your store 


Complete line of hardware in stoc 
Everything from wind up to ultraliQ 
airplanes. Open 8 - 6 p.m„ Mon, 

APEX HOBBIES 

RTE, 3, BOX 773 B (703) 9 1 


The format is simr 
the cost is low ar 
the reach is immer 

Call Mrchelle Hamift 

( 203 ) 834 - 23 ! 

Call today for detai 

This section is also 
available In RADIO CONTI 
CAR ACTION. 














FIBERGLASS SUPER SALE 


PECIALTIES 


NEW 


4-40 ROD CHUCK 
/"V ^ 4-40 


THR£AD^n^_0 3/3 2 ' 


0 094 ^ * MAX THICKNESS 

"Ik J) of ARM ,175" 


"x^^NYLON SELF THD. 
LOCK NUT 

>CK #16 (6pisc*i> 2 EACH 5150 

je ROD CHUCK is a very rigid connector and 
es a IMYLON NUT for easy removal of the 
-IUCK plus the nut a flows for adjustment of 
ferent arm thicknesses. As shown, you can 
so use the threaded end of the push rod. Afso 
ail able are 2-56 ROD CHUCKS with a 1/16" 
i. pin and a Heavy Duty one with a 3/32" dia. 

i. 

check at your DEALER lor our Linkage Accessories, 
u can also order direct, add B5e for S/H per order of 
ny size. Call or write lor our FREE linkage Catalog. 

103 WHOLESALE AVE., N.E. 
HUNTSVILLE, AL. 35011 
Rhone 205/539-0358 


STATEMENT OF OWNERSHIP 
TEMENT OF OWNERSHIP, MANAGEMENT, AND CIRCU- 

ION {Required by 39 USD. 3685). 1A. Title of 
ication: MODEL AIRPLANE NEWS 16. Publication No.: 
170. 2. Date of Filing: October 6, 1994. 3. Frequency of 
e: Monthly, 3A Number of issues Published Annually: 12. 
Annual Subscription Price: $27 95. 4. Complete Mailing 
ess of Known Office of Publication: 251 Danbury Rd., 
on, Fairfield, CT 06697. 6 Full Names and Compleie 
ing Address of Publisher, editor, and Managing Editor: 
is her: Louis V. D« Francesco, 251 Danbury Rd.. Wilton, 
6897. Editor: Thomas Atwood, 251 Danbury Rd., Wilton, 
J6697. 7. Owners: Grace V. De Francesco. Louis V. 
ancesco, and Yvonne M DeFrancesco, 251 Danbury Rd., 
jo. CT 06897. 8. Known Bondholders. Mortgages, and 
r Security Holders Owning or Holding 1 Percent ot More 
otal Amount of Bonds. Mortgages or Oiher Securities: 
3. 9. Does not apply 10. Extent and Nature Of Circulation: 
age Number of Copies Each Issue During Preceding 12 
tbs: A Total Number ol Copies {Net Press Run): 155,471 


Over 23,000 Yards at These Prices! 

Plain Weave, Epoxy Finish, Minimum Purchase 10 Yds. 

0.5 oz. 26” $2. 50/Yd. 1.4oz. 50” $1. 50/Yd. 

0.72 oz. 25” $1. 05/Yd. 3 oz. 50” $2.00/Yd. 

1.4oz.44” $1. 35/Yd. 3.2 oz. 50” $2.0Q/Yd. 

Satin Weave 3.16 oz. 38” $2.50/Yd. 

Bolt prices from $0.75 to $1. 50/Yd. 

CLUBS, MANUFACTURERS & DEALERS WELCOME! 


Composite Structures Technology 

P O Box 642, Dept, Cl, Tehachapi CA 93581 

Order Desk: 1-800-338-1278 


mmmm 


wmmaimm 


mmmm 


For information on how to become a part of this exciting sport contact: 

Academy of Model Aeronautics 

5151 East Memorial Drive 
Muncie, Indiana 47302-9252 ***& 

317-287-1256 or 800-435-9262 (600-l-FLY AMA) 


aid and/or Requested Circulation. (1) Sales through deal* 
md carriers, street vendors and counter sales: 30,329. (2) 
Subscription {Paid and/or requested): 63.537, C. Tola I 
i and/or Requested Circulation: 93,551. D. Free 
ribution by Mail. Carrier or Other Means Samples, 
iplimentary. and Other Free Copies: 7.663. E. Total 
ibution: 101.215, F. Copies Not Distributed (1) Office 
left over, unaccounted, spoiled after printing: 5,673. (2) 
rn from News Agents: 48,584. G. Total: 154,469 Actual 
ber of copies of single issue Published Nearest to Filing 
. A Total Number of Copies (Net Press Run): 152,847. B. 
and/or Requested Circulation, (t) Sales through dealers 
carriers, street vendors and counter sales: 28,803. [2) 
Subscription (Paid and/or requested): 62.174. G. Total 
I and/or Requested Circulation: 90,977, D. Free 
ribution by Mari. Carrier or Other Means Samples, 
iplimentary. and Other Free Copies: 5,992. E, Total 
ibution: 96.969. F. Copies Not Distributed {1) Office Use. 
over, unaccounted, spoiled alter printing: 6,224. (2) 
rn from News Agents: 49,654 G. Total: 152.847. 

I certify that the statements made by me above are cor* 
and complete 

— Gary W. Dofeatl 
Associate Publisher 
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Product News 



GLOBAL HOBBY DISTRIBUTORS 

Raven 

The R uven features high -quality, die- 
and machine -cut balsa; hardwood and 
balsa plywood parts; a crystal -cl ear 
molded canopy; a custom spinner; cus- 
tom Raven decals; molded wheel pants; 
and wire main gear. It 's capable of per- 
forming aerobatics with a .60 2-stroke 
or a .90 4 -stroke engine. Specifications: 
length — 40.5/50.5 inches; wingspan- — 
62 inches; wing area — -638 square 
inches; engine— .60 to .65 2 -stroke; 
rad i o— 4- channel. 

Kit no.— 232320; price— $1 19.99. 
Global Hobby Distributors, 10725 
Ellis Ave., Fountain Valley. CA 92728- 
8610; (714) 9634)133. 



THUNDER TIGER USA 

Windstar 

The Windstar is a 2- meter ARF 
sailplane that's handcrafted out of 
select wood and covered in lightweight 
film. It requires only final assembly 
and radio installation. Specifications: 
wingspan — 77.3 inches; wing area — 
574 square inches; length- — 4 4 x /i 
inches; weight — 32 to 39 ounces; wing 
loading — 8 to 9.7 ounces per square 
foot ; rad i o — 2-c h a n ne I . 

Kit no.— 4102; price— SI 14.99. 
Thunder Tiger L'SA Inc., 2430 Lacy 
Ln. #120. Dallas. TX 75006; (214) 
243-8238. 



SCALE SPECIALTIES 

Pilot Figures 

These pilot figures feature a light- 
weight. one-piecc. hollow molding 
with complete detail right down to the 
“AN-6530” goggles and "B-4”-style 
life jacket. WW II Navy and Air Force 
pilots are available in Vfc.j and l /s. 5 
scales. Painted and finished figures arc 
also available. For a catalogue and a 
price list, send $1 (refundable with pur- 
chase). 

Prices— start at $60. 

Scale Specialties, P.O. Box 50791, 
Phoenix, AZ 85076; (602) 899-8830 
(days), (602) 464-4699 (evenings). 



INNOVATIVE MODEL 
PRODUCTS 

P-47D Thunderbolt 

This '/6-scale Republic P-47D 
Thunderbolt kit features a one-piece 
fuselage with wing fillets and panel 
lines. All the scale details, such as a 
spinner, a static spinner, static prop 
blades, a cockpit kit and retracts and 
tires are also available. The built-up 
tail feathers are covered w p ith fabric. 
Specifications: wingspan — 77,5 

inches; engine- — .90 to 1.08 (or larger) 
2-stroke, or l .20 (or larger) 4-stroke, 
Price— $3 19.95. 

Innovative Model Products, P.O. Box 

4365, Margate, FL, 33063; (305) 978- 
9033. 



MR, HOUSEFLY 

Mobile Field Fly Box 

Mr. Housefly offers you plans to build 
your own Mobile Field Fly Box. It can 
carry your fuel can, battery pack, starter, 
power panel, fuel pump, transmitter, 
spare props, tools and your model. You 
can start your engine right on the Fly 
Box; you don't have to get on your 
knees. 

Price — $21.95 (includes S&H), 

Mr, Housefly, 1008 W. 6th St., Ida 
Grove, IA 51445; (712) 364-3596. 



EAGLE MINIATURES INC, 

Mk 82 Bombs 

Eagle Miniatures Inc, offers two ver- 
sions of the Mk 82 500-pound bomb 
for use on modern aircraft. The low- 
drag, general -purpose Mk 82 500- 
pound bomb (lop) is available in */7 
and '/to scale, with parts for four 
bombs in each kit. The Mk 82 Snakeye 
version (bottom) is available in '/io 
scale, and each kit will produce a pair 
of bombs. Both kits have very light- 
weight construction. For more infor- 
mation, send $2 and an SASE. 

Kit nos,— 1-527-4 (Mk 82 500-pound, 
l A scale), 1-5204 (Mk 82 500-pound, 
’/in scale), 1-570-2 (Mk 82 Snakeye): 
prices— $22, $20, $14. 

Eagle Miniatures Inc,* P.O. Box 468. 
St ream wood, 11, 60107; (708) 483- 
2210. 
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Product News 



“Made in USA” ] 


R/C Hobby Dealei 


DESIGN AND 
DEVELOPMENT CORP. 

DAD Hobby Dealers 

DAD proudly announces the release of 
over 1,000 “surviving” independent R/C 
hobby dealers who offer "Made in the 
USA"' DAD products below mail-order 
"discount prices 1 '! Features include: 
DAD dealers' common-sense "grit,” 
which enables them to compete against 
discounted mail-order, and value-added 
list pricing that out-compeies imported 
mail-order prices! DAD dealers have 
joined DAD Inc. and a growing list of 
other, nationally famous, "Made in 
the USA” R/C manufacturers to give 
"dealer direct” savings. DAD dealers 
everywhere combine hands-on customer 
service and value right in your home- 
town and at the lowest prices — and 
there's no "minimum shipping charge”! 

To find the nearest "Made in the 
USA” hobby dealer, just look for the 
"DAD” sign, or cad (800) 669-4548. 



PRATHER PRODUCTS INC. 

Prop Pitch Gauge 

The Prather Prop Pitch Gauge is avail- 
able again. It works on props of up to 
12 inches in diameter and with 3 to 15 
inches of pitch. It allows you to true 
both blades (on many propellers, the 
two hJades differ in pitch) and also to 
adjust pilch to ensure maximum 
prop/engine performance. Complete 
instructions are included, and there arc 
tips on how to get the best performance 
out of your prop and engine. 

Price — -$59.95; part no, — 7050. 
Prather Products Inc., 1660 Ravenna 
Ave„ Wilmington, CA 90744; (310) 
835-4764; fax (310) 835-0810. 



AEROTECH 

Fairchild A- 10 
"Warthog" Glider 

Designed by Jef Raskin, the Fairchild 
A- 10 "Warthog” tank killer is an excel- 
lent glider that brings a touch of realism 
to slope soaring. Rugged, Anabat-style 
composite construction allows this ship 
to take a healing and keep on flying! 
The eusy-to-build A- 10 offers precise 
handing and is "hands-off 1 stable. With 
this elevator/aileron ship, you'll experi- 
ence the thrills of Hying acrobatics and 
inverted. Contact combat, anyone? It’s 
offered with covering and hardware. 
Price — $49.95 (introductory). 

Aerotechj 41 1 Beach Park Blvd., Foster 
Cily, CA 94404; (800) 573-9363. 



BALSA USA 

USA Gold CA 


Balsa USA's Gold CA bonds balsa, 
spruce, plywood, fiberglass and plas- 
tics — no more need for specialty CAs. 
Gold CA is triple-distilled to ensure 
maximum bonding strength and long 
shelf life (24 months unopened). Its ten- 
sile strengths are 4,200 to 4,800 pounds, 
and it will withstand a 50-pound shock! 
Regardless of the surface to be glued 
(alkaline or acidic). Gold CA compen- 
sates for surface pH, so a superior bond 
is guaranteed. For more information, 
send an SASE marked "The Facts About 
CA Adhesives” to Balsa USA. 

Balsa USA, P.O, Box 164, Marinette, 
WI 564143. 



RITECO SUPPLY INC. 

Hoop Pine Plywood 

This premium, flexible plywood has 
been made in Australia since 1917, but 
it has never before been sold in the U.S. 
On all sheets, both sides have been 
finely sanded to ensure an ideal surface 
for dic-culting, gluing and painting, and 
you won't find open-hole knots or com- 
pressed areas. This strong, durable 
wood's unique flexibility and tight 
grain make it ideal for bending. 
Available in 3x6-fool sheets in thick- 
nesses of Vib and l A inch, and in 4x8- 
foot sheets of other thicknesses. 

Riteco Supply, Inc., 12999 FM 529, 
Houston. TX 77041; (713) 896-6200; 
fax (713)896-6100. 



LITE MACHINES CORP. 

LMH-IOO Helicopter 

Fly this durable helicopter with a Cox TD 
.049 or .051! Its main rotor has semi- 
flexible plastic blades that fold upward in 
a crash. The kit includes: patented Arlton 
Gyro Stabilizer on the tail rotor; 
machined clutch and heat sink for the 
engine; and step-by-step, illustrated 
instructions. Requires a 4-channel air- 
plane radio; micro-servos; an engine; and 
an Ace throttle sleeve. 

Lite Machines Corp., I 1 32 Anthrop Dr, 
W. Lafayette, IN 47906; (317) 463-0959. 


Descriptions of products appearing in Ihese pages were derived from 
press releases tv the manufacturers and/or iheir advertising agencies. 
The information given here does not constitute endorsement by 
Model Airplane News, nor does it guarantee product performance. 
Wfren writing to the manufacturer about any product described here, 
be sure In mention that you read about it ir Model Airplane News 
Manufacturers’ To have your products featured here, address She 
press releases to Model Airplane News, attention; Product News, 
25 } Danbury Rd.. Wilton, CT 06897. 
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ELECTRONIC 

SWITCHES 


Name That Plane 


QCAIUI flfSIP [54.00 ups s/h. • Automatic Swing-the-Rudder when the battery is dangerously I. 

y — — S4-SQ C.Q .P.] # ALRIGHTfunctiw dvri ng battery Jew?! report „ it mates your plan t 

1933 QTode Av&. Suilfi A2Qg L San Jose CA 95131 turn right if the level is blah: or left if fw. 


II you can, send your answer to Model Airplane News , 
Name That Plane Contest (state issue in which plane 
appeared), 251 Danbury Rd. r Wilton, CT 06897, 


Congratulations to Elmer Cunningham of East 
Alton* iL* for correctly identifying the October 
mystery plane. The amphibious* single-engine 
Supermarine Walrus biplane was designed specially 
for observation and rescue missions. With its 45- 
foot, 1 0-inch wingspan and length of 37 feet* 7 
inches* it weighed 7,200 pounds when loaded and 

had a maximum speed of 

1 24mph and cruising range of 
600 miles. The Royal 
Australian Air Force ordered 
a number of Walruses and 
gave it the designation ^ 

“Seagull V.” In 1935, it was 

adopted by the British *■*? 


Admiralty and used in the Fleet Air Arm. Powered 
by a Bristol Pegasus VI 9-cylindcr* radial* air-coolcd 
engine* the Walrus was the first amphibian to be 
catapulted with a full military load, and it was used 
hy all Fleet vessels equipped with catapult 
launching gear* 


CAN YOU IDENTIFY THIS AIRCRAFT? 


The winner will be drawn four weeks following publication from correct answers received (on a postcard delivered by U S. Mail), and will receive a free one-year 
subscription to Model Airplane News If already a subscriber, the winner wifi receive a free one-year extension of his subscription. 


GET YOUR HEAD ON RIGHT 

(Your Glow Plug Tool!) 

TORK-IT 

Model 36 

Made In USA 


$ 64. 95 


1/4" sq drive - 2-36 in-fb 
Includes Hex- bit Holder 

Please include $3.65 for Priority Mall & Ins. 
MetncAJS Size Bit- Set sold separately 
$32.00 ppd ($28.00 with screwdriver) 

TORK-IT 

1250 Kelvington Way 
Ulburn GA 30247 
1-404- 736-0916 

VISA/MC 


200 in-lb Model 200 
WRENCH 

for 1/4 scale 
$74.95 plus $3.65 S&H 


SASEor CALL 

FREE INSTRUCTIONS 4 TORQUE SPECIFICATIONS 


IT’S HERE... 


Gyro-Kite™ is a revolutionary new cone' 
in kites, “The little wind-powered \ 
raplane you can fly like a kite”. Takes 
and lands vertically, hovers and flies sii 
ways and backwards No batteries, n 
tor. rubberbands, or springs. Inexpensi 
replaceable wood rotor blades. Rotor c 
1 9 3 // Nylon Body, Steel Landing Ge 
Oiiite Bearing, One String control 

Only $19.95 

Check or money order 
$4.50 Shipping Up to lour weeks deliv 
Dealer inquiry invited 


@T7IS(o)=CS0 c i] 3 [l T " 

‘The Little Wind-powered Gyroplane You Can Fly Like A Kite * 


(612)486-7164 


GyroKite^ International 
4606 Milton St. Box MA 
Shoreview, MN 55126 


KP-SOAR 


FUTABA 

color JR plug^* 


The KO-PILOT s, (he ultimate on-board Rx system monitors wih 
control functions, are plugged into unused channels for battery 
voltage level report. Both have the Id JJdlBI d eIAMJ lh JVU features: 

- Clear frequency indicatior, ► Auto long flight reminder 

► Loud siren for lost plane finder. (reminds you the radio is on) 

► Servo jam warning. *■ For 4- or b -cell Rx pack. 

► Auto low battery siren. ► Auxiliary battery connector. 

- Auto Tx-off-Rx-on warning. ► For PCM, FM & AM radios. 


r gear/door i 
[sequencer! 


$ 64.99 ‘ 


+m m= kp-pri 


+ “ KP-SOA 

* flX servos. battery not indudt 










Club 



NORTH WEST R/C CLUB 

1 1 131 Utah Avc. N.. Champlin. MN 55316-3752 


The “North West Angle/’ the 
monthly newsletter of this R/C club 
from Minnesota, is informative, 
friendly and entertaining. In 
addition to personal letters from the 
club president and vice president, 
the September '94 edition features 
upcoming events, members’ 
birthdays, aviation “Aviersaries” 
and “Trader’s Time," a column for 
free classified ads. 

Don Householder offers some 
noise-reducing tips in “All Fueled 
Up and Nowhere to Fly" (or “The 
Over 90dB Blues’*), including 
flying tighter patterns, using larger 
props and reducing rpm. An 
unusual column, “Tech Trix,” 
describes how to use everyday 
items in model airplane applications 
and vice versa; this month, it 
describes how to use leftover fuel 
line to fix a plumbing problem. 

Another article discusses the 
Planes of Fame Air Museum in 
Eden Prairie, MN, whose 
coordinators are looking for R/C 
model airplanes for special events 
and static display models for 
permanent exhibits. What a great 
way to simultaneously promote R/C 
and show off scale building skills! 

Proving that good modelers are 
also good neighbors, the North 
West R/C Club donated 185 pounds 
of food and $100 from the proceeds 
of their ’94 Big Bird & Warbird 
Fly-In to a local charity. 

For their success on the field and 
in their community, we award the 
North West R/C Club two comp- 
limentary subscriptions to Model 
Airplane News. Congratulations. ■ 





1995 1995 

18 th ANNUAL * 

PASADENA RADIO CONTROL 
MODEL SPORT & HOBBY SHOW 

s& r 



biggest * 1 
•nthe west, 


SHOW OPEN TO PUBLIC 
FRIDAY. JANUARY 13. 1995 1 p.m - 7 p m. 
SATURDAY. JANUARY 14. 1995 10 a m - 6 p.m. 
SUNDAY. JANUARY 1 5. 1 995: 1 0 a m • 5 p.m 


INDUSTRY ONLY: FRIDAY. JAN. 13 • 9 a m. - 1 p.m. 

MARK YOUR CALENDAR! 

ADMISSION: $7.00 Children under six admitted free when accompanied by an adult 


Pasadena Center, Pasadena, California 

300 EAST GREEN ST. (CORNER GREEN & MARENGO), PASADENA CALIFORNIA 


SEE THE LATEST PRODUCTS AND VISIT WITH MAJOR MANUFACTURERS 
AND DISTRIBUTORS WHO SPECIALIZE IN RADIO CONTROL 



• MODEL AIRCRAFT 

• MODEL BOATS 

• MODEL CARS 

• MODEL MOTORCYCLES 


CAR TRACK - 



• MODEL TRAINS 

• MODEL HELICOPTERS 

• RADIO CONTROL SYSTEMS 

• RELATED MODEL ACCESSORIES 


• BOAT POND « 



• RAFFLE • 


SEE LIVE DEMONSTRATIONS OF R/C BLIMPS. BALLOONS. CARS. 
BOATS. HELICOPTERS. AND AN OPERATING MODEL RAILROAD. 


SWAP SHOP • 


SWAP SHOP Sling your Ml Mb* Meme to the Swop 
Shop NO DEALERS PLEASE 1 Tabto rant: SS6 00 tor 
three day*, tndudee one admauon You ara re*>oreb* 
tor your own mtm IMS • not raaponattfa for loal or *o*r 
■arm To raaarva a *b*. cal or tax MS Inc 

STATIC MODEL COMPETE ON Ertry ta traa. opan to ati 
■OH no arm on number o< celegone* entered par 
coraaa t an. but oMy ona ertry par c— egory Co m aa tart 
mi* ba buttdar ot modal Ram, treptsee. and itboo* 
awarded n over 20 categories Sand SASE to IMS oftca 


CATE GORES Ba* of Show. People e Choice RC Raca 
Boat (Powar or SMQ. RC Sea* BoaPShfp • Mtatwy RC 
Sea* Boats h*> • Piaaaura. RC Scala/BoatSNp Worn 
RC Car/Truck- Gaa. RC Car/Trvtck- Electric RC Gftdar. 
RC Otd Timer. RC Pylon. RC Scata/Sport • MMary. RC 
ScalaSport ■ NorvMMtary RC Sea* ■ Preowon RC 
Hakcoptar. RC Prea*on Aerobatics. RC Sport. RC Sport 
B*>*ne VVUege RC. Control Una. FF Endurance FF 


RAFFLE Redo control sy*ems. Ms anginal accatiooai ate . to 
ba raft*d off dunng show Big prize numbers to ba announced 
numbers tor smaller prizes to ba po«ad New tickets sold each day 
No carry-overs Prizes mu* ba claimed at show Mora tickets drawn 
■ txg prizes ara not aWimeC 


OUT-OF-TOWN VISITORS The orvMe Pasadr 
(phone 818-44 P-4000) ortars raduoad rales to IMS aflandaaa 
Ba aura to mention IMS whan calling lor reservations 


REGULAR ADMISSION: $7.00 • ADVANCE TICKETS: $6.00 

Save money and waiting in line Oder your tickets m MaAaa 

advance U S only Send check or Money Oder payable A Great 

to IMS Inc and mdude a sell-addressed stamped enve- Chrlatmaa 
lope Advance ticket price expires December 15. 1994 


Name 

No. of tickets ordered . 
Amount enclosed 


Date_ 


INTERNATIONAL MODELER SHOWS, P.O. Box 50729, Henderson. NV 89016 - Ph: (702) 896-2162, Fax: (702) 897 7775 


/ PLANS "For the finest in scale" 
Boeing B- 29 1/12 so 




Wingspan 141" 

Length 99’* Plans 

EMB Tucano 

1/5 Scale 
Wingspan 86 In 
Length 76 In. 


7 sheets S58.00 


Plans 5 sheets inel. 
SCALEVIEWS $47.00 

\ Information $2.00 



DOUGLAS A 2 6 INVADER 
BLACK WIDOW P61-B 
GRUMMAN F6F Hellcat 
KAWASAKI Kl 61 Tony 
AT -6 TEXAN 1/6 Scale 
HEINKEL 5 1 A blpe 
HAWKER SEA FURY 
MESSERSCHMITT 110 
HENSCHEL 129 twin 
LAVOCHKIN LA-7 Russl 
. NAKAJIMA Ki 84 FRANK 
^ CURTIS R3C2 RACER 
REARWIN SPEEDSTER 


Ian 


Plans rolled, postpaid. 
Cowls, Canopies, Wood I 

DON SMITH 305 

219 GOOLSBY BLVD. DEERFIELD BEACH. 


105" 

52.00 

99“ 

52.00 

se- 

52.00 

es" 

52.00 

84" 

27.00 

90" 

34.00 

86" 

42.00 

89" 

42.00 

93" 

42.00 

el- 

42.00 

se- 

42.00 

88“ 

48.00 

9 6" 

32.00 

ts available. 


570-7551 
FL. 33442 
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MODEL AIRPLANE NEWS 


classifieds 



HATES: non-com mercial— 25 cents per word (no commercial ads ol any hind accepted at this rale); commercial— 50 cents per word (applies to retailers, manufacturers, etc ); count all initials, numbers, 
name and address, city, slate. £ip code and phone number All ads musi ba paid for in advance. To run your ad for more than one month, multiply your payment by the number of months you want it to 
run. Deadline: the Ifllh day of the month, 3 months in advance, eg, January 10 for the April issue. We don’t furnish Pox numbers, and it isn’t our policy lo send tear sheets. SEND AD AND PAYMENT 
TO: JILL MOLINARO, CLASSIFIED ADS. Model Airplane News, 251 Danbury Rd.. Wilton, CT 06897-3035. or call |203) 834-2326. 


R/C WORLD ORLANDO, FL, CONGO RENTAL: 2 bedroom, lur- 
nished. Available weekly or monthly. Low rales. 100-acre flying held 
with enclosed hangars. Close to Disney World and Epcot Center, for 
information, please call or write to R/C World. 1302 Steanman CL. 
Orlando, FL 32825; (407) 360-6359. 

wanted built or partially built Ercoupes. Cessna 150. 152. 172, 
182. Grumman American Tiger (AA5). American Yankee (AA1 }, or 
Mooney M-iO Cadet. Glen Mills, P.O Box 3393, Mission Viejo. CA 
92690:1714)768 0585 15/96] 

PLANS ENLARGED, Scannmg/plolling services: model designer's 
computer software; free information. Concept, P.O. Box 669E, Poway. 
CA 92074-0669; (6191 486-2464. 

MAKE REAL DECALS with your computer and printer! Send $10 for 
starler til and instructions to LABCG, 27563 Dover, Warren. Ml 
40093-4764 [5/95] 

ENGINES; IGNITION, GLOW, DIESEL — new, used, collectors, 
runners. Sell. bade. buy. Send $3 for huge list to Rob Berman. 504 
Las Posas, Ridgecrest. CA 93555. (619) 375-5537. [5/95J 

MODEL M0TDH5 WANTED — Most types. 1970 and earlier Cash or 
trade T, Crouss, 100 Smyrna. West Springlield, MA 01089. 

[3/95] 

ANTIQUE IGNITION engine parts: excellent reproductions, fuel tanks 
points, timers, coils, needle valves, gaskets, etc. Champion spark 
plugs. Catalog ire— $5 (ini I airmail— $7). Aero-Electric, 1301 W. 
Lalayelle SL, Sturgis, Ml 4909 1 . [2/95] 

WANTED: ignition model engines 1.930s to 1950s, especially Elf, 
Baby Cyclone, Brown Jr.. Ohlsson Cuslom and Gold Seal. Also model 
racecars, any parls, spark plugs. Etc.; Woody Bartelt, 1301 W 
Lalayette SL. Sturgis, Ml 49091; (616) 665-9693. Of (800) 982-5464. 

12/95] 

GERMAN AIRCRAFT WW H— handbooks, service pari lists, induc- 
tion manuals. List— $2. Jdo E Hatner, Eugen-Bclz-Slr 15, D-71636 
Ludwigsburg, Germany [5/95J 

FLY DAVE GROWN SIMULATOR. Use your transmitter. Works with 
Futaba, JR, Airtranics, Hitec. Uses Standard joystick connection. Foj 
more info, contact Computer Designs, 8530 N Montana Ave., Helena, 
MT 59601 ;(406] 458-9416. [1/96! 

ULTRALIGHT AIRCRAFT. New publication has plenty ol information, 
pictures and slories on this Exciting flying sport. Buy, self, trade and krt- 
buill ai reran. You can team lo fly the real thing. Fixed wing, powered 
parachutes, rotor, balloons and blimps. Sample issue S3. Annual sub- 
scription $36, introductory oiler ol only $24. Ultrallight Magazine,* 
12545 7Q[h St. N., Largo. FI 34643-3025: [1/95] 

AIRSHIPS [MAN]; Technical, history, tapes, collectibles. 522 E Vine, 
Box 213, W Covina, CA 91790 [2/95| 

MODEL GMPHICS/VINYL LETTERING. Introducing new 20-gage 
instructional catalogue and model decorating guide. Special oiler: any 
combination of 10. 2-lncfo letters nr numbers, custom-oil and ready to 
install, with catalogue— $4. 95. Graphics AMP. Inc., 42a Nancy St., W, 
Babylon, NY 1 1 704; (516) 253-2702. [2/95] 

R/C StCYDKVIMG-ilEustraled catalogue: II. R/C Skydivers. Box 662N, 
St. Croix Fails. Wl 54024 12/95] 

ANTIQUE IGNITION -GLOW PARTS CATALOGUE, v-inch Ihick, 
timers, needle valves, cylinder heads, pistons, points, lanks, spark plugs, 
racecar parts Engines: !£As. Baby Cyclones. McCoys. Phantoms. elc. 
$8 postpaid (U.S ); $20 foreign, Chris Rossbach, R.D, 1, Queensboro 
Manm. Box 390. Gloversville, N.Y. 12078. [2/95] 

SODA-CAN AIRPLANES— replica biplane detail plans with photos 
$7.50 PPD, Early s Craft, 15069 Valley Glud. SP 26, Fontana. CA 
92335 [8/951 

CARS. Selling model collection. 1973 issues up, lAt-te. individual 
prices, about 800 Ralph. Box 2423-P. Yakima, WA; (509) 965-0670. 

15/95] 

1995 ANTIQUE model airplane engine calendar—SIQ. Allow 8 
weeks lor delivery. Alan Mironer, 269 Concord Rd., Bedford, MA 

01730. [1/96] 

"REPRODUCE ALMOST ANYTHING”; plastic, metal, rubber, plas- 
ter, ceramic parts. 40-minule “Basic Silicone Mold Making’ videotape 
shows simple, siep-by-slep techniques used by movie model makers. 


A 44-page manual expands on the videotape and includes a nation- 
wide source list of materials^ must for tee serious hobbyist. Make 
belter models and/or greater profits, $39.95 plus $3.50 S&H. 
California residents add $3.30 sales lax. Cherokee Accessories. 4127 
Bay St., Ste. 226 M. Fremont. CA 94538 [2/95] 

DO YOU SPEAK MODEL AIRPLANE? Seventy years of aeromodel- 
ing history] All the heroes, comests, models? Paperback. 320 pages. 
$19.95 postpaid. Also; Old Buzzard's Soaring Book. $16.95 Dave 
Thornburg, 5 Monticelte, Albuquerque. NM 87123; (595) 299-8749 
(or Visa/MC. [6/95] 

NEW ZEALAND AERO PRODUCTS. Scale plans: Agwagcn. Pawnee. 
Pawnee Brave, Airlruk/Skylarmer. Fletcher FU-24. Aerobal, Hall's 
Springfield Bulldog, Typhoon, DC-3/C-47. Fairchild PT- 19/Fleet 
PT-26, RNZAF CT-4B Aiitrainer/CT-4C Tuibine Airtrainer and more. 
Fiberglass parts, hardware packs, color photo packs available. Free 
documentation with plans. Cataiogue/price list (USD)— $5; Visa/MC. 
34 Ward Parade, Stirling Point, Biufl, New Zealand: (03)2128192. 

[2/95] 

GIANT SCALE Pius-drafted by Warren P. Russel of New Zealand 
Send BASE to; Alaska Aero Products, P.O, Box 5003, Nikolaevsk. AK 
99556-5063 [1/951 

WANTED; old kits and plans of R/C models from Ihe '60s, 60s and 
70s-espedally Goldberg, Jelco Top Flite, Sterling and Midwest kits 
or plans. Willing to pay lor duplication ol plans. Call Gene (214) 494- 
0323. [2/95] 

SWDOSHIE GAILS OUT! Release a scate-like parachutist! A real 
crowd- pleaser and a lo! ol lun! For a brochure, send SASE lo Hobby 
Hut Mfg , 2020 W. 2ls1 N. Ste. #77. Wichita, K5 67203-2107, Oepl 
MAN. [4/95| 

WANTED: Model engines and racecars before 1950. Don Blackburn. 
P.O. Box 15143, Amarillo, IK 79105; (806) 622-1657 [10/951 

R/C HELICOPTER TRAINING COURSE. One-on-one personalized 

instruction with your equipment or ours. Three-day course located ai 
beachside resort community in sunny Florida, Call (904) 441-0347 
(evenings). 11/95] 

GEE BEE plans utilized (or Benjamin’s lull -scale R-2, Eicher/Kimball 
T; Jenkins' "Bulldog.' ’A 'A ft through Vfc scale, 10 airplanes 
Shirts! Plans! Catalogue/news— -$4. refundable. Vern Clements. 308 
Palo Alio. Caldwell. ID 83605; (208) 459-7608. [1/95] 

E2 KITS WANTED, Any 4(Hsi m EZ Warbirds, Cash or trade for OS. 
engines. Will pay shipping. Pal Williams. 2125 Forrest Lake Dr., 
Cincinnati. OH 45244: (513) 474-1559. [1/95] 

WANTED; Old wooden kite, magazines, WW II IDs and Mfgrs. models. 
Bill Fomwall, 103 Dartmouth Ave., Johnstown, PA 15905. [2/951 

MAGAZINE BACK ISSUES — American Modeler. American Aircraft 
Modeler , Aeromodefter, Model Airplane News, Model Aircraft , RCM 
and more; 1930s-1990s. For lisl. send SASE to Carolyn Gierke. 1276 
Ransom Rd., Lancaster. NY 14086 [3/951 

R/C SAILPLANES— scale, spurt, electric. SAM and NFFS powered, 
towline, Wakefield. F/F scale and sport powered, rubber, towline. 
Formerly B2 Si ream lines Plans Service. Catalogue $2— all models 
illustrated. Cirrus Avialion. P.O. Box 7093. Depot 4. Victoria. BC, 
Canada V9B4Z2 13/96] 

WANTED; OLD, ready-to-run, gas- powered cars, airplanes and boats 
Complete or parts. Please write; Dean Barham, 4032 Iowa St., San 
Diego, CA 92104; (619) 528-1680. 13/95] 

MOLD-MAKING/CASTING G U I D E B QOKS— com plate techniques 
and sources of rubbers, plaslics. resins, metals and more. For rnlor- 
maiion, contact Casiech-MA. Box 16586, Memphis, TN 38186-0586, 

[3/96] 

DRAWINGS ACCURATELY enlarged and copied. Any scale; any size; 
ihree-views; magazine plans; old-timers; antiques. Money-back guar- 
antee. Send $2 for into Roland frieslad, 221 MAN 155th Si , 
Cameron, IL 61423. [5/9S| 

WANTED: early O.S. FT- 120 Gemini crankshaft, part no. 46002005. 
Earl Colley, 202 Fair Park Ave , Henderson, TX : (903) 657-3605. [3/951 

OLD-TIME ENGINES, kilsand plans Send SAE and 50 cents (Or list. 
T. Alder. 2660 Balaclava St., Vancouver, B.C , Canada V6K 4E2 [3/95 j 


RE BOLT PLANES radio conlrol, tree-flight, control -line. Send sepe 
ale SASE lor each list lo Fran Piasikiewicz 23 Mariee Dr„ Tonawand 
NY 14150-4321 [3/95 

PLANS TO BUILD more (han 700 tools, machines and accessories fr 
your shop. Catalogue-Si. Wood -Mel. Dept. MAN. 3314 W Sboff Ci 
PeomU 61604-5964. [3/95 

AERO FX by Jo Designs; exacl-scale. computer-cut. high perto 
mance vinyl graphics and paint masks, lettering; nose art; insignia b 
scale, pattern, pylon and sport fliers; complete graphic sete availabl 
Call or write for hee sample and catalogue. Jo Designs. Rt. 1, Bt 
225AA, Stratford. OK 74872; (405) 759-3333. [2/95 

CASH FOR ENGINES: ignition, glow, diesel-all lypes; any conditio 
sale lisl, loo! Estaies my specialty! Send SASE ter lisl. Bob Bournslet 
1D970 Marcy Plaza. Omaha. NE EB154; (402) 334-0122. [5/95 

PAPER MODELS-: 24-scale kits printed on card slock with detail* 
instructions These make attractive, realistic display models Cu 
Taytorcraft. Aeronca Champ. Aeronca C-3-$7 each, postpaid, fir 
class; Focke-Wull Stieglilz biplane-39. NYS residents, please at 
sales tax. Robert Kaelin, 1099 Ostrander Ave., Riverhead, NY 1 1901 . 

11/95 

MODEL BOATS: buy, sell, trade, search, restore, or custom -bui I 
Bob Langert, 2350 250th St.. Space *30. Lomila, CA 90717; (31 
326-9106. 15/95 

"EIGHT GREAT AIRPLANES You Can Make with a Pencil and Ind 
Cards’-booklet. Send $5 to Watershed Publishing. Dept MAN. 18 
Brooktor St., Slidell, LA 70461. [2/95 

FLIGHTSMITH H/C MAGAZINE: high quality writing; limited advr 
tising. 314.96/year. FliphtSmilh, P.O, Box 59905, Chicago. IL6065 
(312) 283-fiT ST . [2/95 

HISTORIC REPLICAS: Flying Tigers, 94th Aero, Lafayette Escadrr 
accessories, pilot sport shirts, T-shirts, wings, medals, beer steir 
scarves; WW I squadron pins-from $4 95, Free gilt with or dr 
Calalogue-$1 (refundable). Company of Eagles, 875A Island Dr., S 
322N. Alameda, CA 94502 [304 

WANTED: Graupner Cirrus- whole luselage or plans Todd Presit 
3803 Kaimuki Ave,. Honolulu. HI 96816; (818) 732-1432 [1/95 

HELICOPTERS FOR SALE-Three; used. Schluler Fuiura helicopl 
and engine-$300, Schluler Heli-Slar-$50; MFA Sport 500 wr 
Hughes 500 fuselage (no engine or radio )-$50. Allan Slaltery. 4 
Falnmount Ave., Jersey Cily, NJ 07306; [201 } 332-2803. (2/95 

PHOTOVOLTAIC SOLAR PANELS change batteries anywhere i 
solar products. $5 catalog send check/money order to Sunix Co., P 
Box 3889- MP, San Ralael. CA 94912-3889, dealer inquiries (41 
924-6160. \m 

WANTED: toy. metal, outboard boat motors: Mercury 40 to 10Qh 
Oliver 36hp. Johnson 40, 75hp Sea- Fury Twins, paying $75 eac 
Ship for prompl payment. Richard Gronowski, 140 N. Garfield Av 
Traverse City, Ml 496B6; (616) 941-2111 H/9‘ 

GIANT-SCALE PLANS by Hostetler. Send SASE to Wendr 
Hosteller's Plans. 1041 B Heatherwood, Orrville, OH 44667. [12/95 

MODEL AIRPLANE NEWS 1930-1900: “Air Trails; 1935-195 
"Young Men; 1952-1956, "American Modeler 1957-196 
'American Aircraft Modeler” 1968-1975. $1 lor list George Reil 
3597 Arbutus Dr. N„ Cobble Hill, B.C Canada VOR 1L1. 

f 1/95, 3/95, 5/95 

PAYING $75 each lor tel lowing toy, metal, outboard boat mote 
35hp Oliver, 50-lOGhp Mercurys. 40. 75hp Johnsons, Evinrudes, ; 
60hp Gales, also want Super Tiger. Sea-Fury Twins, 10% extra bow 
Richard Gronowski, 140 N. Garlield Ave.. Traverse City. Ml 496F 
[616)941-2111. \m 

JET INDINES-pulsojels. Jel-X, Turbonigue. Monlhly newsleti 
117/yr; $25 international; Single issue $2. Catalogue $5. DOYLEJE 
P 0. Box 6031 1 -A, Houston. TX 77205; (713) 443-3409 |3/9f 

ELECTRONICS ARE NOW: Specalizing in the complete line of As’ 
Flight equipmeni and model kite. Plus all of Ihe Leisure motors a 
model kits in slock. Illustrated catalogue wilh special electric the 
information packet available. Phone: (508) 947-2805. $6 USA, $7^ 
foreign Visa & Mastercard OS Flight Systems. 31 Perry S 
Middleboro. MA 0234613/95] 
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iCOptea SCHOOL — live days of hands-on mstruclion with 
ill helicopters and Fulaba computer radios. Small classes lat- 
1 to your individual needs. Beginner k> expert. Includes all 
s and lodging Over 350 satisfied siucfenis and 13,000 flights 
ed. Locaied on a 67-acre airport used exclusively for R/C j 
ing. Owned and operated by Ernie Huber, five-time National 
:opter Champion and helicopter designer Send for free 
mlion and class schedule mwf R/C Flight Training Center. 
Box 727, Cresent City, FL 32112-0727. or call {BOO) 452- 
'. Outside USA; (904) 698-4275. or lax (904)698-4724, 

[3/951 

SKYOfVNG-lfs fun. ITs different. Its a gravity- powered 
nturef New, lower prices, new parachutes, free lump plane 
etc., etc. Lalesi catalogue $1,00. JVC Skydivers, Box 662B, 
roix Falls, Wt 54024 [3/95] 

I PLANS— peanut to 100 inches. Send 3, $1.00 bills lor 

traied catalogue to Clarke Smiley, 23 Ftiverbend Rd. 
narket, NH Q3B57. (3/96] 

VILLAGE R/CEH’S— 1995 Swapmeet. Wheaton, 1L Saturday. 

4. 1995, at the Du Page County Fairgrounds Vendor setup — 
i.: general admission— 10 a.m, 130 tables, free parking, hoi 
free auction, wide aisles, rallte. door prizes and more! Tables 
X). Admission— $4 per person. Advance registration recom- 
led To reserve labJes or obtain a Iree flier, call: Jim— (70S) 
3922. or John— {706} 637-1343 after 6 p .m [3795] 

E.MTI0N COLLECTORS; Wake an offer on this group of pre- 

II engines: three Ohlsson 6c customs, one Ghlsson 23, two 
sler 99s. one Torpedo Special, one Cub 049, one Baby 
re Don Dehick, 7722 Surkey Ave.. Renoldsburg, OH 43068. 

1 1/95] 

OE (2) MINT/BOXED K&B 2-cyclilHler airplane motors and 
ntique spark-ignition airplane motors: 60. 29. 23. Warn: (in, 
-up, comic character loys; Oliver, toy, outboard boat motors: 
oy racecars, or what you have. Richard Gronowski, 140 N 
3ld Ave . Traverse City. Ml 49686: {616) 941-2111. [1/95J 

EY -Making HOBBY. Learn how io make money with your 
■y. Send $5 for book to: D. Foster. 110-MA Summit Si., 
jrton, OH 44203 [1/951 

ITEB; Model engines and racecars before 1956. Don 
:burn, P.Q. Box 15143. Amarillo. TX 79105; (606) 622-1657. 

[12/96] 

LICA SWISS WATCHES 1 SKT goidpiated! Lowest prices! 
year warranty! Waterproof! SubmDivers. DaytCftronos, others! 
e {404)682-0609: Fax (404) 682-1710. 11/95] 

LE AIRCRAFT DOCUMENTATION and Resource Guide 
sr, updated 1995 edition, World's largest commercial collec- 
ts ver 5,500 differenl color FOTO-PAAKS and 30,000 tbree- 
line drawings. 158-page resource guide/caialogue $8.00; 

.da — $9.00; foreign— SI 4. 00. Bob Banka s Scale Model 
arch. 3114 Yukon Ave.. Costa Mesa. CA 92626; (714) 979- 

[37951 

FT COLLECTORS: C-Kraft 5c series 77 tfi 48; Kraft Tower 5c 
:i 77 ch 16; 2- K-Kraft Sport 5c dual rates Ch 40. 50. All gold 
e red with 3 Rx plus accessories $300. Mike Fedak, 1006 
rest Dr., Pittsburgh, PA 15235; {412) B24-06C4. [1/95] 

i BID SCALE CATALOGUES: SPPS 160 Superscale Plans; 
i 130,000 Documentation Photos, ihree- views; Argus Scale 
> Handbook; Argus three-view Scale Drawings. The besl! 

) each USA. Canada. Add $5.00 each Air Overseas. SASE for 
■ list, enlarging prices, Jim Pepino's Scale Plans and Photo 
ce. 3209 Madison Ave., Greensboro. NC 27403. Phone/fax 
292-5239. Visa^astercard. [6/951 

N6 TIGERS Blond Chil PaUcbes. Available as jacket patch Dr 
ri Parted lor P-40 modelers T-shin sizes S-2XL. Si 2 each + 

4H per order. Check Six, 3409 Shardale. Jackson. Ml 49203, 

[1/95] 

: ANGEL Cockpil view T-shirts. Over-size print features view 
cockpit of F-1B Hornet during airshow. Sizes M-2XL. $12 
# $3 5&H per order. Deafer inquiries welcome Check Six, 
Shardale, Jackson, Ml 49203. U/95] 

TED: Fulaba single-stick system; whole system or transmit- 
Ob Vomero (814)825-8464. [1/951 


A O V E R T I 


Academy Ol Model Aeronautics . .1 79 

A«Ft/C,lnc 174 

AsrOplan 164 

Aerospace Composite Products 53 

Aerotrend 165 

Ai/Robctics .177 

Air Group I 142 

Airplane Factory 77 

Airtronics, Inc 4 

AlteCh Marketing G2 

Ambrosia Microcomputer 6© 

America's Hobby Center 115-119 

Appian Productions .162 

Arise 53 

Associated Electronics .150 

Astro Flight 14 

Aveox 75 

B&P Associates .163 

Bob Parkinson Frying Models 176 

Bob Smith Industries 3 

Bob Viotett Models 151 

Prison Aircraft 166 

Bruce Tharpe Engineering 142 

Bruckner Hobbies ,133 

Byron Originals. Inc 121,122 

G.B. Tatone 131 

C.R. Aircraft Models 163 

Capstone R/C Suppliers 52-53 

Carden Aircrafl 38 

Carlson Engine Imports . 75 

Charlie s ,104 

Clancy Aviation 163 

Classified Directory 184-185 

Cleveland Model and Supply Co 38 

Codex Software . .177 

Composite Slructu re Technology 179 

Computer Aircraft Designs .131 

Coverite , ,130 

Cox Hobbies 

DAD Corporation ....... 19 

Dave Brown Products 65 

Davis Model Products 75 

Desert Aircraft . , ,126 

Don Smith R/C Aircraft Plans 183 

Double M Electronics ,165 

Dougs Art & Hobby Shop 59 

Du-Bro Products 68.160 

E&H Video 38 

Eldon J Lind Co 32 

Electronic Dynamics 77 

Embry-Riddle Aeronautical University .11 

Endless Horizons 161 

Enduroiech 169 

1 st U.S. Flight School 8 

FSM Enterprises 162 

Fasti nout Int'l Co. Lt ,♦♦ 182 

Fibre Giast Development .66 

Flight Group One , 175 

Flight Line Design 114 

Fox Manufacluring 27 

Fulaba 143,C3 

Gilbert Aircrafl 131 

Gyro-Kite , , , 182 

Hangar Design 121 

Herr Engineering 58 

Hrtec 170 

Hobbies 8 Hells 128-129 

Hobby Hangar 58 

Hobby Lobby International 72-73 

Hobby One 37 

Hobby Shack ,144-147 

Hobby Shop Directory 178 

Hobby-Tec , , , ,61 

Hobbytown USA .120 

I.M.S. International 183 

Indy Ft/C 138-137 

J8C Hobbies 142 

J&K Products .65 


JR Remote Control C4 

Jerry's Hobbies & Gifts 162 

Jet Hangar Hobbies ........ 176 

K&B Manufacturing 114 

K6S Engineering 126 

Key Hobby Enterprises .126 

Kress Jels 131 

Landing Pnoducls - - ,71 

Lanier R/C 135 

Lone Slar Models , 13 

M.A.N, Pilot's Marl 171-173 

Major Decals 179 

MAT ,123 

Mecoa 114 

Micro Fasteners T26 

Micro Mark 33 

Micropace 131 

Midwest Products 71 

Miller R/C Products 38 

Model Airplane Systems 114 

Model Electronics. Corp, .168 

Morris Hobbies 28-29 

National Balsa 75 

Nelson Aircraft 162 

New Wave Computing 75 

Northern Modeling Products 58 

Ohio R/C Models 151 

P&P Enterprises 121 

Pacer Technology 17 

Palmer Plans 126 

Performance Products Unlimited 61 

Performance Specialties .66 

Planes Plus. Inc .165 

Pro Spark 151 

Proctor Enterprises ,164 

Propwash Video Ill 

Quadnotech .... — 165 

RA Cores ,163 

Radar Sates 64 

Raves R/C Design, Inc. 75 

R C Sweitzer Enterprises . 61 

Rhom Products 38 

Robert Manufacturing .160 

Rockei City Specialties 179 

Rotor Kings Video 59 

Rotory Modeler Magazine 74 

Royal Products 39,45 

FISM Inc. 77 

Scalecratt Manufacturing ,66 

Scale Specialties 58 

Sheldon's Hobbies 156-159 

Sheri ine Products 7 

Sig Manufacluring 60,163 

Sky Aviation 127 

Slimline 64 

Smiley Antenna Co 169 

Sonic Troniscs, Inc. 162 

SR Batteries 65 

Sullivan Products 59.61 

Technopower II, Inc ill 

Tetslar 168 

Teslor Corp 166 

Third Coast Reality .163 

Thunder Tiger USA 51,148-149 

Tork-ll 162 

Trillium Balsa Ill 

TruTurn Ill 

U.S, Aircone ,21 

Unique Marketing Concepts . . ,121 

Vaiiiy Aviation ........ .1 1 1 

Varsane Products 77 

Websolt 142 

Wheels & Wings, Etc 9 

Willabee & Ward 67 

Windsor Propellor 57 

Wing Mfg .77 

Wings & Wheels S9 

WRAMShow 167 
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HOW BIO IS BIO ENOUGH' 


An exploded view of 
the 25hp 280cc 
Herbrandson. The 
aluminum cylinders 
have a 450-hour 
useful life before the 
hard-chrome plated 
bore wears through 
above the exhaust 
port . Note the single 
compression ring. 


\ 


A mystery engine appeared at the 
May '94 Unlimited Races at 
Galveston, TX. The dual -curb, 
opposed-cylinder Dyad manufactured 
by Herbrandson Engines* is among 
the most powerful R/C powerplants in 
the world. The fruit of a decades-long 
unmanned air vehicle (UAV) engine 
development program, the Dyad line 
has benefited from thousands of hours 
of bench-testing and literally millions 
of dollars of government-funded 
R&D. These are ultra-reliable, rela- 
tively low-rpm, high-torque, gas- 
drinking, mil-spec UAV engines. 

Enter the unlimited races. Three 
variants, originally designed in the 
"70s, have appeared on the racing 
scene — a 2l6ce engine, a 28Gce ver- 
sion (both weigh approximately 12.6 
pounds) and a 27.5hp, 301 cc Goliath 
(13.8 pounds). The racing versions 
use chain- saw cylinders (the compres- 
sion of the mil-spec cylinders would defeat R/C starters) 
and, like die other top engines on the unlimited racing 
scene (e.g., the 198ce Aerrow* 200 and the 145cc 
A -cubed*), their perfor- 
mance is remarkable. 
Respectively, the three gas 
Dyad engines spin 24x28, 
24x30 and 25x30 props at 
approximately 8,OO0rpm in 
fiight. The engines are robust 
(three main bail bearings on 
the crankshaft); there is 
significant room for power 
enhancement. 

The gas versions already 
enjoy a power-to-weight 
ratio sufficient to pull most Va- scale model aircraft to 
200mph, which, for many, is terminal velocity. 
Nonetheless, the spirit of competition has led a number 
of racers to convert these 
engines to methanol, which 
can provide up to an 8 percent 
power gain. On methanol with 
20 percent nitromethane, a 
25 percent power gain is 
reasonable. 


AT THE RACES 

The Herbrandson Dyad, like 
other monster R/C engines, 
raises some provocative ques- 
tions, Can modelers build 
proper airframes for this much 
power? Wilt pilots be able to 
visually follow race planes as 
speeds continue to climb? 

The record only deepens 


The 21.3hp r 2tGcc (13. Id) dual-carb Herbrandson engine is making inroat 
unlimited racing . This version is provided with “chain-saw rr cylinders; wii 
an ignition system , it s listed at approximately $2 f 50Q. 


the mysieiy. At Madera '94, a Dyad-powered plane 
the fastest qualifier (lap lime, not air speed), but a E 
did not take home the gold. One of the pro hi 
encountered was fuel starvation. Thousands of horn 
bench-testing a UAV engine had not forecast 
extreme turbulence that would occur near the < 
intakes in a live, racing environment. That turbuh 
upset the balance pressure on the dry side of the mi 
ing diaphragm. A simple solution was found, but 
until late in the race. Several planes racing D 
engines experienced DNFs or crashed owi n\ 
structural failures. These outcomes ail hint at the i 
fenge of coping with unprecedented power and 
technology. (Rob Wood will provide the detail! 
Madera "94 in an upcoming feature article.) 

The biggest engines have not always been the l 
ers. The 145cc (8.8ci) A -cubed took first-place go 
the '94 Galveston and Madera races. Yet the pres: 
greater power understandably, and inevitably, proct 
One developer speculate: 
the feasibility of a 1C 
Wankel that puts out 
horses. Motorcycle engint 
the 250cc range are genen 
well over 50 horses, 
require bulky tuned-exh 
systems. But is bigger ah 
better? Could it be that, in 
out competition, there 
point of diminishing ret 
with respect to po 
enhancement? Engines 
the Herbrandson Dyad ] 
these interesting questions 
— Tom Atyi 


mii-spec Herbrandson 
f (UAV) pusher engine is 


The 280CC (17 of) 
unmanned aerial vehicle 
cloaked in a graphite-epoxy shroud that directs 
air over the cylinder fins . Louvers at the rear 
minimize the enclosed engine 's infrared signa- 
ture. The gear at the front is a 15B0W alternator 


* Addresses arc listed in the tnt 
Manufacturers on pa%c / 77 
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